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Forecasting the Future: How Television 
W eathercasters ’ Attitudes and Beliefs about Climate 
Change Affect Their Cognitive Knowledge 



Abstract 

The topic of climate change has recently resurfaced on many news 
agendas, but increasingly the scientific and political issues mix. Previous 
research has noted that even though the public relies primarily on television 
news as a source of climate change information, broadcasting has few 
environment and/or science reporters to cover the topic. This study 
considers another potential source— television weathercasters. This 
research measures weathercasters ’ acquired climate change knowledge 
against the scientific consensus and analyzes differences in their knowledge 
based on several factors that may influence their climate change reporting. 
Results show that the TV weathercasters with the most accurate climate 
change knowledge scored highest in the affective domain-that is, the 
attitudes and values they hold about this scientific concept influenced their 
cognitive understanding of the topic more than any other independent 
variable. Put more simply- — the “ politics " of what some consider a 
controversial scientific topic had the greatest bearing on weathercasters’ 
scientific knowledge. 



on the Science 




Forecasting the Future: How Television Weather casters’ 
Attitudes and Beliefs about Climate Change Affect Their 
Cognitive Knowledge on the Science 



Creating Scientific Consensus 

While media coverage of global warming didn’t really begin until 1988, the 
research on the science of increased greenhouse gases in our atmosphere dates all the way 
back to the 19 th century. As industrialization was sweeping across the Northern 
Hemisphere, a Nobel-prize- winning chemist from Sweden first hypothesized about the 
impacts of more carbon dioxide in the atmosphere (Arrenhius, 1896). His research 
estimated a global temperature increase of 4-6°C would result from a doubling of industrial 
emissions. While the technological tools have become more sophisticated and the 
temperature estimate has been refined over the last 100 plus years, the basic science has 
remained the same. 

Climate modeling got an inadvertent boost in the 1950s Cold War era out of fears 
that the Soviet Union was modifying global climate (Victor, 1995). In 1965, the President's 
Science Advisory Committee published the first government report to recognize that climate 
change could be caused by human activities and that this would have important 
consequences for the world (PSAC, 1965). Two years later, a numerical model of the 
atmosphere predicted that doubled carbon dioxide content in the atmosphere should raise 
the average surface temperature of Earth 1.5°C-3°C (Manabe and Weatherald, 1967). More 
than 100 independent estimates of average surface temperature were made between the mid 
1960’s and the mid 1980’s and all predicted temperate increases within the range of 1.5°C 
to 4.5°C with a doubling of greenhouse gases (Schlesinger and Mitchell, 1985). Since then, 
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multiple model enhancements and three international panels comprised of thousands of 
leading scientists have concluded much the same. The third report of the Intergovernmental 
Panel on Climate Change (IPCC, 2001) projects that globally averaged surface temperatures 
will rise 1.4 to 5.8°C this century. While the low end of the predicted temperature increase 
has remained largely the same throughout the advances and changes in modeling, the high 
end has gone through several modifications, with this new estimate of 5.8°C being higher 
than in the two previous IPCC reports. 

Initially the press was not very interested in the atmospheric research on a doubling 
of carbon dioxide (Kellogg, 1988) — that took the serendipitous confluence of extreme 
weather events, combined with the release of new data, to take the theory of global warming 
from the laboratories and science journals and thrust it onto the media agenda. 

The climate of Earth has always fluctuated, so the task of separating the “signal” of 
anthropogenic warming amid the “noise” of the natural variability is extremely complex. 
Scientists around the globe are using large computers and esoteric programming to try and 
model both the current and predicted climate of the future. These general circulation 
Models (GCMs) are three-dimensional representations of the atmosphere that involve 
hundreds of thousands of separate equations (MacDonald, 1989). Although the models do 
show consistency with respect to increasing global temperatures, cloud cover and 
precipitation, regional predictions remain problematic because of the large grid size used in 
the GCM’s. 

The IPCC was formed by the United Nations to synthesize scientific consensus. 

The principal finding in its report was that a “discemable global warming has occurred and 
it may be due to anthropogenic causes” (IPCC, 1995). The second report considered 
regional analyses of climate trends, future climate scenarios and the impact for human and 
natural systems and was comprised of more biologists and geologists (IPCC, 1998). 

The third assessment included more than 1200 multi-national scientists from 23 
science disciplines that produced three separate working group documents, each more than 
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1,000 pages. In addition to considering “improved analysis of data sets and comparisons 
among data from different sources that have led to a greater understanding of climate 
change,” (IPCC, 2001) more emphasis was also placed on the social aspects of potential 
climate change. Scientists were told to be “policy-relevant not policy- prescriptive” in their 
report. In other words they were encouraged not to tell policymakers what to do about 
potential climate change, but rather to provide “likely” scenarios in lay language that they 
can understand and assimilate. While the ersatz separation of the science from the politics 
sounds like good practice, research, including results from this study, suggests that this is 
difficult with this highly charged topic. And some scientists charge the IPCC itself with 
being “too political” (Lindzen, 2001). 

The IPCC reports represent scientific consensus, a term that creates confusion 
among scientists themselves, let alone journalists covering them. Scientists often accuse 
journalists of making science more certain than it is by eliminating important caveats, but the 
limited research to date suggests that journalists often also make science seem far less 
certain, often out of ignorance (Stocking, 1999). Some aspects of climate change science 
are considered certainties: The theory of the greenhouse effect itself is the most well- 
established certainty in all of atmospheric science (Kellogg, 1991) and is not debated, 
although the large majority of weathercasters in this survey believed it still was. Dramatic 
increases in greenhouse gas concentrations, including a 31% increase in carbon dioxide 
since 1750 (IPCC, 2001) are also considered certain science. 

The next level of agreement is consensus, meaning there is large agreement among 
scientists about the findings, but still some unknowns. Consider this statement of 
attribution in the 2001 IPCC report: “In the light of new evidence and taking into account 
the remaining uncertainties, most of the observed warming in the last 50 years is LIKELY 
(author emphasis added) to have been due to the increase in greenhouse gas concentrations 

and the balance of evidence suggests a discemable human influence.” Scientific 

consensus also occurs with regards to the measured 0.6°C increase in global surface 
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temperature since 1861, when instrumentation began. Certainty is limited due to changes in 
measuring techniques, expansion of urban heat islands, and vast areas of oceans without 
complete data, yet this panel of expert scientists considers the temperature increase real. 
Nine of the ten warmest years in recorded history have occurred since 1988, and 2001 was 
the planet’s second hottest on record (National Climate Data Center, 2002). 

Uncertainties are greatest in the realm of future predicted effects. The models lack 
the precision and specificity to accurately foresee all of the future, especially regionally, and 
that is where much of the media attention, scientific debate and political squabbling are 
focused. As mentioned above, all the models agree on global increases in temperature, 
cloud cover, and precipitation, but where these will occur and what the impacts of these 
changes will be, are not possible to discern with certainty using current models. The IPCC 
acknowledges “improved methods of processing data,” and some scientists are optimistic 
that kind of sophistication is only a few years away. Although, predicted future effects are 
problematic, that doesn’t mean the entire science of climate change is clouded with 
uncertainty. 

Science is not a popularity contest and many important minority views have later 
been proven correct (Ellsaesser, 1991), but quality media reporting on climate change needs 
to accurately portray both the scientific consensus and dissent. Instead of correctly 
understanding where (and why) the scientific debate occurs, TV weathercasters in this 
survey appeared confused often exaggerating the debate and underplaying the consensus. 
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Climate Change and the Media 

While no scholarly research currently exists on TV weathercasters and climate 
change, research about media coverage in general does provide some context for why this 
study was conducted and how it adds to the literature. 

While many people credit The New York Times for publishing the first article on 
the "greenhouse effect" (August 22, 1981), a recent historical book uncovered the topic of 
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“global warming” being reported in the Saturday Evening Post as early as 1950 (Fleming, 
1998). Most news operations didn’t broach the subject until the summer of 1988; when 
NASA scientist James Hansen testified before Congress about the increasing evidence of 
global warming, while the U.S. was embroiled in an extended heat wave and drought that 
many scientists and journalists used as “hooks” for the story. 

Hansen never said that increased greenhouse gases had caused the record warmth 
and drought of 1988, but according to some scientists, that inference was drawn and widely 
reported in the media (Schneider, 1990). In the wake of such coverage a greenhouse 
backlash was created. Scientists who believed there was much uncertainty about the effects 
of greenhouse gas buildup increasingly came forward to express "some coolness 
concerning global warming." (Lindzen, 1989). Other scientists suggested that the press had 
spent too much time focusing on statements by a handful of global warming skeptics 
(Lashoff, 1990). One study found that this controversy among scientists received greater 
attention during the maintenance and downside of the attention cycle to global warming 
(McComas and Shanahan, 1999), but the lingering effects of this “dueling scientists” 
debate were easily discerned among both reporters and TV weathercasters in these surveys. 

Journalists struggle with the terminology of the science of climate change. Science 
writers used the term "greenhouse effect" as a label, while non-science writers preferred the 
term "global warming" (Wilkins, 1993). Later research discovered that these kinds of 
differences in media portrayals were partially responsible for knowledge disparities noted 
among a population of college students (Wilson, 1995). 

U.S. news reporting on global climate change peaked in 1988 (Trumbo, 1995), 
declined in the early 1990s, and then resurfaced on most news agendas in late 1997. 

Several possible explanations exist for this rise and fall in coverage. Ungar (1995) argues 
that global warming reporting declined because of the inability of the topic to sustain the 
status of a dramatic crisis. Other research posits that the dramatic narratives media 
constructed drove the change in reporting (McComas and Shanahan, 1999). Mazur and Lee 
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(1993) found that in most cases drama rather than science had also played a role in bringing 
the ozone depletion story to the media’s attention. Events such as the Kyoto Summit and El 
Nino's dramatic return and its resulting weather effects, may also partially explain the 
reemergence of climate change reporting, as well as the on-going reporting on the scientific 
debate, which enhances the drama of the story at the expense of the science. 

Fluctuation in coverage could also result from what Downs (1972) first identified as 
the issue-attention cycle of reporting of environmental issues. In his model Downs 
identifies five stages in the life of an environmental issue: Pre-problem; Alarmed discovery 
and euphoric enthusiasm; Realizing the cost; Gradual decline of interest; and Post-problem. 
Trumbo (1996) expanded Down’s ideas and applied them to climate change reporting to 
identify the first three distinct phases in the media coverage. Scientists were the primary 
sources in the early stages of climate change reporting when the framing of the story was 
defining the problems and diagnosing the causes. As politicians and interest groups were 
increasingly successful in making their claims, they changed the framing of the story toward 
making judgments and suggesting remedies (Trumbo, 1996). Results of this survey 
indicate that the politicizing of climate change has had a dramatic, deleterious impact on the 
ability of some weathercasters to communicate accurately about the science. 

Wilkins (1990) was one of the first to consider the mix of science and politics in 
climate change reporting. She found that good science writers covered the scientific aspects 
of the story well, but missed the political nuances. Political reporting reflected the same 
problem: because the science was not covered well, the politics lost its edge. Ungar 
discovered that peaks in climate change reporting were not pegged to dramatic weather- 
related events, but rather stories about the politics of the Bush Administration, Rio Earth 

Summit and Kyoto Protocol (Ungar, 1999). 

Use of sources was also discovered to have a direct impact on reporters’ knowledge 
about climate change (Wilson, 2000). In that study, climate change knowledge was most 
accurate among the minority of reporters who primarily used scientists, instead of other 
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media, as sources, as well as among those who worked on the science/environment beat full 
time. Findings from this current study suggest that sources have little impact on the 
acquired climate change knowledge of TV weathercasters. 

There are very few full-time science/environment specialists, especially in television, 
the medium with the greatest reach, and that was one genesis for this research — to consider 
other potential broadcast sources of information. Only 7% of these weathercasters say their 
station has an environment/science reporter. Given the public’s preference for TV as a 
primary news source (Roper, 1998), TV weathercasters are an unstudied and perhaps 
important source of climate change information. 

Research Goals 

To build on the findings of previous research and provide insights into some of the 
gaps in the media dissemination of climate change information, the goals of this study were 
threefold: 

1 : To identify sources of weathercasters’ climate change knowledge. 

2: To measure this knowledge and identify conceptual gaps in knowledge. 

3: To analyze differences in this knowledge based on a set of variables, including 
educational background, staff position, market size, use of sources, acquisition of 
meteorological “seals of approval”, and attitudes and values about climate change. 

Method 

A four-page survey was mailed to 445 randomly selected local television 

weathercasters. The Broadcasting and Cable Yearbook was used to identify all network 

affiliates and independent stations in the United States with local newscasts. A rotating 

system of primetime/main anchor, moming/noon anchor, and weekend weather anchor was 

then used to identify one person at each station to receive the survey. Once the position was 
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selected, a personal phone call was made to the station to get the correct name and spelling 
of the person currently in that position. Then a survey specifically addressed to that person 
was mailed along with a cover letter identifying the investigator and the reasons for the 
inquiry. 

A total of 217 TV weathercasters responded to the survey for a response rate of 
48.8%. This is a very high response given that it was a one-time mailing and no postcard 
reminders were mailed out. Survey research typically gamers a response rate between 19- 
27% with postcard follow-ups (Dillman, 1978). No code numbers were used on the 
surveys to insure confidentiality and anonymity, which contributed to the higher response 
rate. The goal of a probability sample is a systematic selection procedure to represent the 
universe with a minimum of sampling error. This is one the largest such surveys of TV 
weathercasters ever conducted, and provides some valuable insight into this profession’s 
ability to communicate about this important scientific topic. 

The sample has an excellent distribution among key variables. Half of the 
respondents are primetime anchors/chief meteorologists and the other half work weekends 
and noon/momings. Half (108) hold the American Meteorological Society (AMS) seal of 
approval, while a quarter of the sample have earned the National Weather Association 
(NWA) seal of approval (nine percent hold both seals) and the remainder have neither of the 
voluntary credentials that on-air weathercasters can earn. The sample also includes a broad 
distribution among market sizes, with 22% from top 25 markets, 16% in markets 26-50, 

32% in markets 51-100 and another 30% in markets 101 and smaller. In all, 127 television 
markets are represented in the sample. More than half the respondents hold degrees in 
meteorology/atmospheric science, while a quarter of the weathercasters degrees are in 
journalism/communications. The remainder have a mix of training and education. All of 
these factors allowed for optimal statistical analyses between and among groups of 
independent variables. 
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Cognitive knowledge about climate change was measured using 76 multiple-choice 
questions. “I don’t know” was included as an option to more directly measure 
weathercasters’ ignorance about a topic. They were encouraged to use that option rather 
than randomly guessing to hide lack of knowledge (Converse, 1984). Ignorance, in the 
sense of absence of scientific knowledge, is another concept in need of scholar’s attention 
(Stocking, 1999) and this study analyzed accurate, incorrect and “I don’t know” 
(ignorance) responses as proposed by Smithson (1989). The questions were developed 
using the consensus report of the Intergovernmental Panel on Climate Change (IPCC) and 
tested for accuracy with a national panel of atmospheric scientists. Knowledge was 
measured in four content areas: 1 ) scientific context, 2) greenhouse gases, 3) sources of 
increased greenhouse gas emissions, and 4) predicted effects of climate change. An overall 
total knowledge and ignorance score for the entire test was also calculated and reported in 
table form. 

Because the political aspects of global climate change are so intricately woven with 
the science, a series of Likert scale questions ranging from “strongly agree,” to “strongly 
disagree” were also used to query weathercasters’ attitudes and values. The design and 
purpose of these questions enabled an analysis of what Bloom (1956) first identified as the 
affective domain of knowledge. This is especially pertinent to learning from television, 
where research indicates that television is most effective at transferring attitudes and beliefs 
(Philo, 1990). Bloom’s taxonomy argues that attitudes and values must also be considered 
as part of the learning process, and in the case of this survey of television weathercasters, 
yielded the most dramatic findings. 

Results and Discussion 

1 . Sources of Weathercaster Knowledge about Climate Change 

Unlike reporters who said they primarily relied on other mediated sources 
(newspapers) for their climate change knowledge, these weathercasters said they primarily 
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used scientific journals (28%) and scientists (26%) as sources. This is a striking shift in 
the use of sources. Perhaps one reason this occurs is that on-air meteorologists working in 
a science discipline feel more comfortable using scientific sources. Reporters often cite the 
difficulty in approaching scientists as a constraint to their reporting (Dunwoody, 1986), but 
clearly many TV weathercasters don’t share this apprehension. This sample reported only 
small use of other media (8% combined for print, TV and internet sources), in sharp 
contrast to environmental reporters’ primary use of media as climate change sources 
(Wilson, 2000). 
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1 Weathercasters’ Knowledge about Climate Change 

All 217 weathercasters (100%) were familiar with the term global warming, but 
follow up questions uncovered large variability in accurate acquired knowledge. To 
examine the relationship between the individual predictors and weathercasters knowledge, 
ten summary scores were created (Table 1). Four summary scores represent 
weathercasters’ accuracy to the survey questions in each of the four content areas. An 
additional four summary scores were created to represent weathercasters lack of 
knowledge/ignorance (“I don’t know” responses). There were five dimensions to each 
aspect of knowledge as denoted by the content areas: Scientific Context, Knowledge of 
Greenhouse Gases, Knowledge of Increased Greenhouse Gas Emissions, Knowledge of 
Predicted Effects, and Total Knowledge Index. The Total Knowledge Index represents the 
sum of the four other dimensions. Table 1 shows the means, standard deviations, and alpha 
coefficients for each score. Overall, reliabilities are good except for scientific context, which 
will be elaborated on later, indicating consistency of responses within the domains. More 
variation occurs in the ignorance index, implying that despite the I don t know option 
some weathercasters were more willing to admit their ignorance than others. 

Table 2 shows the interconnections between the dependent variables, demonstrating 



consistent relationships between knowledge 



and ignorance — as accuracy increases, 



10 



13 



Forecasting the Future 



ignorance is reduced. All correlations were statistically significant at p <.01 . Weathercaster 
responses were consistent within and across knowledge domains. Those with higher 
accuracy in the area of scientific context, for instance, also showed higher knowledge in 
other content areas. 

Highlighting some findings within the content areas: Carbon dioxide was correctly 
identified as a greenhouse gas by 80% of the weathercasters and methane by 63%. 
Weathercasters did not perform as well in recognizing other important greenhouse gases 
such as CFCs (56%) and nitrous oxide (22%). Most weathercasters were knowledgeable 
about sources of increased greenhouse emissions related to carbon dioxide, including auto 
emissions (87%) and deforestation (65%), but were substantially less aware of sources 
related to other greenhouse gases — such as landfills (25%) and rice agriculture (13%) 
associated with methane, and air conditioning leaks (47%) related to the release of CFCs. 

Surprisingly, all of these numbers are lower than reporter responses to the same 
questions a few years earlier. 

This sample of weathercasters also demonstrated serious misconceptions about the 
scientific consensus regarding predictions of climate modeling. Most weathercasters were 
aware of the scientific consensus of a global temperature increase (73%), although nearly a 
quarter answered, “I don’t know.” Only a third accurately identified the models 
agreement on an increase in global cloud cover (35%) and global precipitation increase 
(34%) with a doubling of greenhouse gases. These statistics are startling, given that all 
atmospheric models agree on these predictions and they represent basic atmospheric science 
that weathercasters’ work with daily. In a warmer world, more evaporation will occur, which 
will increase cloud cover, which will lead to more global precipitation. This is basic 
meteorology, yet apparently misunderstood by two-thirds of these television weathercasters. 
It was expected that TV weathercasters, who use many similar models in their forecasting 
activities, would understand climate models better than reporters or the public, but the results 
from this survey did not support such a hypothesis. 

ERjt 
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All general circulation models predict a global-scale warming with increased 
greenhouse gases in the atmosphere. The range of that warming reflected in the scientific 
consensus reported by the IPCC has a lot to do with how the increase in cloudiness is 
treated in the equations (as well as oceans, ice, soil and vegetation). A positive feedback in 
the modeling creates more cirrus clouds on balance, which allow the sun’s energy to enter 
the earth’s atmosphere and also act to trap heat, exacerbating any warming. If more low 
level stratus clouds are created, less of the sun’s energy reaches the surface creating a 
negative feedback and reducing the predicted warming. But all models predict more clouds 
and precipitation on a global-scale. 

Like the reporters before them, many weathercasters also tended to ascribe scientific 
agreement where it does NOT exist by overestimating the scientific consensus about 
increased drought and hotter summers in the U.S. While such speculation much seem 
intuitive with the theory of “global warming,” current climate modeling does not yet 
provide such specificity for regional predictions. Kempton (1997) found these 
misconceptions were shared in a sample of voters as well, and while not tested in his 
research, may have resulted from media coverage. Many people are unable to distinguish 
between the concepts of climate, which refers to long-term, stable patterns, and weather, 
which is short-term and highly variable. But the fact that weathercasters, whose daily lives 
revolve around such nuances, are unable to do so is a bit surprising. 93% of the 
weathercasters disagreed with a later statement in the survey that “weather and climate are 
the same thing,” but many of them are confused about these concepts when applied to the 
predicted effects of increased greenhouse gases. Clearly, something is contaminating their 
understanding of the science of their discipline. 

Some preliminary clues to this influence can be found in the first knowledge area. . 
The coefficient alpha was lowest in the area of scientific context (Table 1), suggesting some 
problems with survey questions in this portion of the instrument, or perhaps with 
weathercasters’ understanding of the concepts associated with the science of climate 
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change. Only 22% of weathercasters correctly acknowledged that the theory of global 
warming is accepted by most atmospheric scientists. Most weathercasters (58%) thought 
the topic was still strongly debated among these specialists. The greenhouse effect is a 
scientific certainty; but less than half (44%)of all TV weathercasters knew this fact. 

Weathercasters also scored poorly in three of the other four contextual measures in 
the survey related to Earth’s current temperature, as well as the scientific agreement on 
predicted global temperature increase. Seventy percent of weathercasters accurately 
identified the scientific consensus that Earth’s surface temperature has indeed increased in 
the last 100 years. But only 13% were able to identify the range of predicted temperature 
increase. The largest percentage (35%) mistakenly thought there was no scientific 
consensus on a global temperature increase. 

As these numbers indicate, significant numbers of weathercasters were ignorant or 
misinformed about these contextual measures that assist in making connections to on-going 
climate change research. Even though a majority of these weathercasters said they used 
scientists and science journals to primarily inform them about this topic, which was 
previously demonstrated to positively increase knowledge about climate change, something 
plainly is negating this practice. Discovering why this is occurring is one of the goals of the 
next section. 

3. Factors Affecting Weathercaster Knowledge about Climate Change 

The same four content knowledge areas were used for this analysis, as well as the 
Total Knowledge Index. To test which weathercaster characteristics would best predict 
knowledge outcomes, a set of hierarchical multiple linear regressions were conducted. The 
following demographic predictors were included on Step 1: staff position (primary anchor 
or other), educational background, and market size. It was expected that those 
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weathercasters who had risen in their careers to larger markets and/or primary anchors and 
who had science degrees would possess better knowledge than other weathercasters. 

On Step 2, predictors were entered representing whether weathercasters had earned 
seals of approval from either the American Meteorological Society (AMS) and/or National 
Weather Association (NWA). Again, the expectation was that those who had passed 
meteorological exams and certification required to earn these seals would have more 
accurate climate change knowledge than those who had not earned these credentials. By 
entering the seal characteristics on Step 2, the regression model tests variation in their 
knowledge after controlling for position, education and market size characteristics in Step 1. 

Step 3 included six variables representing TV weathercasters’ attitudes and beliefs 
about climate change as measured with Likert scale questions in the survey. The questions 
asked weathercasters to choose among a five-point scale of “strongly agree” to “strongly 
disagree” to the statements. A negative number in the table represents disagreement with 
the statement. 

Table 3 shows the individual standardized regression coefficients (Beta’s) for the 
predictors and the incremental R-squared values for the three blocks of variables along with 
the Overall R-squared values for the entire model using the five knowledge accuracy scores 
as dependent variables. Overall, very few of the variables in Step 1 and Step 2 had the 
expected impact on TV weathercasters’ knowledge (Table 3). For example, the seven 
predictors in Step 1 explain about 9% of the variation in weathercaster accuracy in the 
domain of scientific context, and 8 % of the variation in total knowledge, but none of the 
individual predictors exhibited statistical significance. Having a meteorology degree was the 
most consistent predictor of accurate climate change knowledge in Step 1, but again it was 
not statistically significant by itself. Surprisingly, market size and seniority in the business 
and on the weather staff had no statistical effect on climate change knowledge, which 
challenges one of the basic tenets of television that the best in the business rise to senior 
positions in larger markets. 
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Step 2 characteristics explain none of the variation in weathercaster knowledge. 

Only in the area of predicted effects did having a seal (AMS) positively predict an increase 
in accurate knowledge, but overall neither seal had any statistical significance on climate 
knowledge. This may be especially distressing to those organizations that administer these 
seal programs and require extensive testing and certification to earn the distinction of “seal 
of approval.” While not directly testing for climatological knowledge, the seals require 
meteorological training that covers many of the same issues presented earlier. A separate 
study is measuring the perceived value of these voluntary seals, and indicates there is strong 
debate among weathercasters about the difference between, and the value of the two seals, 
but it appears that neither seal is a reliable predictor in itself of accurate weathercaster 
knowledge about climate change. 

While expecting more significant findings in the first two steps and not finding 
them, the strongest predictors explaining variation in TV weathercaster knowledge were 
consistently found in their attitudes and values about the topic of climate change, even after 
controlling for those factors in the previous analyses. These questions measured the 
affective domain and results indicate they had the largest bearing on these weathercasters’ 
cognitive knowledge. Before analyzing the multiple regression results, responses to each of 
the questions are first discussed to provide some context for the analysis. 

Three quarters of the weathercasters agreed that, “Climate change is a serious 
environmental issue.” Fewer than five percent disagreed with the statement. More than 
93% of them accurately acknowledged that climate and weather are distinct concepts, while 
three percent thought the terms were the same. More than half of the respondents (57%) 
believed “ I understand the science of climate change,” while only 12% thought they did 
not. The accuracy of their responses in this survey, however, contradicts this belief as many 
weathercasters actually have distorted understandings of the science. A third of the sample 
felt neutral in responding to this question, perhaps indicating that many weathercasters 
believe they understand some aspects of the science while being ignorant of others. These 
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Likert questions were asked at the end of the survey, after weathercasters had answered the 
cognitive knowledge questions, perhaps also giving some of them an insight into the breadth 
and depth of climate change concepts they may not have considered before. 

These television weathercasters were evenly split about whether their broadcasts are 
“the proper place to educate about environmental issues such as climate change. More 
than 40% agreed with the statement, 30% disagreed, and 28% felt neutral about using their 
weather broadcasts to educate about climate change. In follow-up interviews, many 
television weathercasters bristled at the word “educate,” which many do not feel is their job 
or purvey, which may have unintentionally complicated the results to this question. 
Weathercasters’ answers to these preceding questions had no statistical impact on their 
climate change accuracy or ignorance. 

Finally, the remaining questions asked respondents to comment on changes in local 
weather, their area of expertise, and their responses here had the greatest influence on their 
climate change knowledge. Weathercasters were evenly divided in their responses to 
“Variations in weather are becoming increasingly common.” Only a third agreed with the 
statement, which is supported by IPCC findings. Almost the same number disagreed with 
the statement. What these questions can’t discriminate is whether these responses are 
linked to variations in weather in specific locales based on personal experiences of the 
individual weathercaster, or based on the climate change research. The third of 
weathercasters who answered this question correctly had more accurate climate change 
knowledge overall. 

A follow-up question gets to the debate over these increasing changes in weather 
and asked respondents if these “local variations are symptomatic of global climate 
change.” A majority (53%) accurately disagreed with the statement, and only nine percent 
mistakenly take the research beyond its current capabilities to ascribe local, regional effects 
not yet linked to climate change. The single largest group of respondents (38%) did not 




know. 
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Each of these questions was used in Step 3 of the hierarchical multiple regression 
model to measure their potential impact on weathercaster accuracy and ignorance of climate 
change knowledge. The significance is greatest in accurate knowledge of greenhouse gases 
and total knowledge (p < .001), but occurs in all five content areas (Table 3). The negative 
relationship found in four of the content areas with the statement, “Variations in local 
weather” indicate TV weathercaster disagreement and an accurate response. No credible 
scientist claims the ability to ascribe a particular weather event to global climate change, and 
those weathercasters who knew that had more accurate climate change knowledge. 

The same kind of statistical significance occurs with those weathercasters who agree 
that “Variations in local weather are becoming increasingly common” in the content areas 
of knowledge of greenhouse gases and total knowledge. Those weathercasters that 
acknowledge this is occurring have a more accurate understanding of the science. Finally, 
those weathercasters who possess the attitude that “I understand the science of climate 
change,” actually do better in four of the content areas with statistical significance of p < .01 
in total knowledge. This subjective feeling of being well informed (Miller, 1986) actually 
proves true with these TV weathercasters. 

Overall the predictors explain 23% of the variation in accurate weathercaster 
knowledge, which is statistically significant (p < .001). 

A similar set of hierarchical multiple regressions was performed using the five 
ignorance scores as dependent variables. Table 4 shows the individual standardized 
regression coefficients (Beta’s) for the predictors and the incremental R-squared values for 
the three blocks of variables along with the Overall R-squared values for the entire model. 
Overall, the same predictors of accuracy were also the most consistent statistically 
significant predictors of ignorance. 
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Conclusions 

Public understanding of science is critical in a society increasingly affected by its 
impacts and its related policy implications (Nelkin, 1987). The world’s leading scientists 
acknowledge the vital role of a well-informed public in order to set appropriate climate 
change policy (IPCC, 1995). Today, the media are the most common source of such 
scientific information. The media were the sole source of information on climate change for 
most New Zealanders (Bell, 1994), and in the United States, the media, especially television, 
were also identified as the primary source of climate change knowledge (Wilson, 1995). 

This research has addressed another area of mediated climate change information that had 
yet to be considered-the role of television weathercasters. Previous content analyses helped 
understand how media covered climate change, while this study attempts to add to the 
literature on why this reporting is occurring. 

The results from this research suggest that despite the best intentions of the IPCC 
and other scientists, the political aspects of climate change are not easily separated from the 
science. Even among this group of specialists in atmospheric science, widespread ignorance 
and misinformation of basic climate change science is evident, and as the data describe, 
much of that can be connected to the values and beliefs that weathercasters hold about the 
topic. These results substantiate other recent findings about the power of people’s 
“feelings” (affective domain) over knowledge in public support for biotechnology (Priest, 
2001 ). 

Solutions to this dilemma are not easily rendered. Recommending that reporters go 
to scientists and science journals, instead of other media as primary sources of knowledge, 
as suggested in previous research, does not apply here. These weathercasters say they are 
already using those preferred sources, and yet the distortion of their scientific knowledge 
persists. Previous research also found that full-time science/environment reporters had 
more accurate climate change knowledge than other reporters, and it was recommended that 
increasing their numbers and status might also improve reporting. However, the TV 
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weathercasters in this survey are already full-time, and the data show that being primary 
anchor in the largest market or weekend anchor in the smallest market had no statistical 
impact on their climate change knowledge. Neither did possessing either of the two coveted 
seals of approval, suggesting that more training and education alone may also not address 
the disparity in accurate knowledge. 

The mixing of climate change science and politics seems to have had a special 
impact on TV weathercasters. As one example, the Clinton administration inadvertently 
exacerbated the perceived politicizing of the climate change issue among TV weathercasters. 
One hundred of them received personal invitations from then Vice- President A1 Gore to 
attend a climate change summit at the White House in 1997. While many appreciated the 
invitation and the exposure, many others who attended were offended that a politician dare 
attempt to educate them on such a topic. Others who weren’t invited considered this a 
professional snub. The net result is that many TV weathercasters feel that Washington 
politicians are attempting to skew the scientific data on climate change for their own 
purposes, meanwhile ironically oblivious to their own misperceptions of the science. At 
professional meetings, a consistent and vocal minority of TV weathercasters expresses 
outrage when confronted with the scientific certainty and consensus regarding climate 
change, often couching their comments in political terms that defy and contradict their 
science training. One aspect this study design did not consider was the age of the 
weathercasters. Anecdotal evidence has led some to suggest a generation gap hypothesis as 
one more explanation for the disparity in TV weathercasters’ understanding of the science 
of climate change. While no one has analyzed this potential variable, many within in the 
weathercaster community suspect that older weathercasters are much more skeptical of 
climate change research. 

Many TV weathercasters create dissent in areas where science agrees, unnecessarily 
flaming the debate. Their misunderstandings of some of the basic principles of 
meteorology that also apply to climate change are baffling and ultimately can be explained 
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in this sample by their own politicizing of the science. New strategies to overcome these 
obstacles will need to be considered in addition to the remedies previously recommended 
for other journalists. 

One study currently being conducted by this author analyzes TV weathercasters’ 
use of video interviews and b-roll provided by a scientific organization. Hundreds of TV 
weathercasters took advantage of this service and analyzing how the video materials were 
used in the broadcasts may provide some further insights. Another study being proposed 
would conduct extensive interviews with TV weathercasters to gather qualitative data to 
complement the quantitative findings presented here. Ultimately, the goals of further 
research are to continue to uncover why many TV weathercasters have difficulty grappling 
with the science of climate change and to devise effective strategies to improve their crucial 
contribution to the public communication of science. 
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Table 2 shows the Intercorrelations between the ten scores. All correlations were statistically significant. 
Tabid 2: Correlations among independent variables 
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Table 3: Hierarchical Multiple Regression using Accuracy Indexes as Dependent' Variables * 
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Table 4: Hierarchical Multiple Regression using Ignorance Indexes as Dependent Variables , 
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The Web and E-Mail in Science Communication: 
Results of In-Depth Interviews 

Using open-ended interviews, researchers identified 1 2 themes 
concerning web and e-mail use by science writers. The web and e-mail speeds 
information" between sources, reporters, editors, and audiences. Skepticism 
about information quality leads science writers to urge practices of 9°od 
judgment” by web users. A diagram illustrates ways “speeds information” is 
changing journalistic work. Suggestions concerning future research on diffusion 
of information are offered. 
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The Web and E-Mail in Science Communication: 

Results of In-Depth Interviews 

Journalists work in a profession dependent upon accurate and timely 
information. In the past, gathering that information often meant poring through 
papers, visiting dozens of reliable experts, and telephoning sources in distant 
locations. Thanks to the Internet, all that has changed. Specifically, two features 
of the Internet- the World Wide Web and electronic mail (e-mail)- have helped 
bring about this change. Today journalists can search documents online and 
“chat” with experts without leaving the office. As for telephoning sources, many 
journalists now opt for e-mail. 

Researchers are increasingly studying these new technologies. The 
Middleberg/Ross Survey of Media in the Wired World discovered that among 
print and broadcast journalists, e-mail now matches the telephone as a preferred 
method of communicating with sources (Middleberg/Ross 2000). Garrison (1995, 
1997, 2000) has called computer-assisted reporting the dominant new 
newsgathering tool of the decade. 

This article reports results of recent open-ended interviews with members 
of the National Association of Science Writers (NASW) seeking to understand 
more about how science journalists use e-mail and the Web in their work and 
how their lives are changing as a result of using these new technologies. Our 
interviews follow up an earlier two-part survey study of NASW members 
concerning how these journalists use e-mail and the Web to go about news 
making (Trumbo et al., 2001). 
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Science Journalism and the Internet 

Even though today, the Web is a household word, the Web itself is a little 
more than a decade old. It began in 1989 as a collaborative project designed to 
make communication easier among scientific researchers around the world 
(Marlow 1996). E-mail also was used early and frequently in the scientific 
community to facilitate communication (Aborn 1988). This early use of the Web 
and e-mail among the scientific community makes the science “beat” an 
interesting one to explore. 

Journalists who specialize in covering science have much in common with 
other journalists. For example, they must research and write their stories using 
the same guidelines and techniques that other journalists use. They must write 
clearly in jargon-free language that the average reader can understand. In 
addition, they must research very complex subjects on deadline, including 
conducting interviews with multiple scientific sources (Conrad 1999). 

In today’s fast-paced world in which science advances rapidly, the science 
journalist plays an important role. Stories written by these journalists serve as 
the primary way that most people learn about science (Nelkin 1995). Science 
journalism as we know it today has grown rapidly since World War II (Meadow 
1986). As Rogers (2000) points out, one main reason for the growth in science 
reporting is that people are very interested in science. She cites the success of 
television programs like NOVA and the increasing popularity of science books 
directed to general audiences as support for this contention. 
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Use and Growth of E-Mail 

The use of e-mail has been the subject of communication research for 
about two decades. Many studies focused on the technological efficiency of e- 
mail; many dealt with e-mail use within organizations (Rice, 1993; Steinfield, 

1986; Schmitz and Fulk, 1991; Garton and Wellman, 1995, and Althaus, 1997). 
Researchers such as Kiesler, Siegal and McGuire (1984) looked at the social 
and psychological implications of communicating with e-mail versus more 
traditional methods of communication. They found that people using e-mail 
appeared to be less inhibited than those communicating face-to-face. Sproull and 
Kiesler (1991) concluded that e-mail not only affect how people work together, 
but can influence the structure of an organization. Phillips and Eisenberg (1993) 
point out that e-mail can be used to accomplish strategic goals within an 
organizational setting. Schaefermeyer and Sewell (1988) found that e-mail was 
replacing other forms of communication, including telephone, letters and face-to- 
face communication. 

Today, e-mail use is pervasive, with users ranging from major 
corporations to academic institutions (Hunter and Allen 1992). Instructors use e- 
mail to enhance classroom instruction (Dorman 1998), health care researchers 
use e-mail to synthesize data (Bunting and Russell 1998) and petrochemical 
organizations use e-mail to do research (Schmitz and Fulk 1991). The Electronic 
Messaging Association, a group funded by corporate e-mail users, estimates that 
the largest 2,000 U.S. corporations have 5 million employees who share 6.1 
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billion e-mail messages each year (Ey 1995). Rogen International, which studied 
the effectiveness of e-mail and face-to-face communication in the workplace, 
found that e-mail use has grown by more than 600% in 6 years (Crowther and 
Goldhaber 2001). 

Importantly, Dimmick, Kline and Stafford (200) discovered nearly half of 
their respondents reported using the telephone less frequently since they began 
using e-mail. Electronic mail was noted to be superior in fitting into people s work 
schedules and allowing them to communicate readily across different time zones. 
On the other hand, the phone provided greater sociability for respondents. 

These researchers concluded that telephone and e-mail both have broad niches 
which are not in direction competition with each other and aren’t substitutes for 
one another. Flaherty, Pearce and Rubin (1998) drew similar conclusions in their 
study, pointing out that e-mail is “functionally specialized” serving as a unique 
communication channel that enhances but does not duplicate other 
communication methods. 

E-mail and Science 

E-mail was used early and frequently in the scientific community (Aborn 
1988) and has been studied by Selnow (1988) Lievrow and Carley (1990) and 
Trumbo et al. (2001). As Lievrouw and Carley point out, NASA came up with the 
word “telescience” to describe how scientists living in different georgraphic areas 
used e-mail to communicate and collaborate. E-mail use is now widespread in 
American science (Walsh et al. 2000). E-mail also seems well suited for 
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journalists who rely on it to keep in touch with their offices and to communicate 
with sources thousands of miles away (Cochran 1997). In fact, 98% of 
journalists responding to the Seventh Annual Middleberg/Ross (2000) survey 
said they check their e-mail at least once a day and spend 15 hours a week 
reading and sending e-mail. 

Use and Growth of the Web 

Today nearly a half billion people worldwide have Internet home access 
(Nielsen/NetRatings 2002). In the United States, more than half of all households 
have a computer and over 80 percent of these households have access to the 
Internet (U.S. Department of Commerce Report, 2000). Vinton Cerf, known as 
the father of the Internet, estimates that about 75% of traffic on the Internet is on 
the World Wide Web, which is fast becoming one of the world’s leading forms of 
communication (Cerf 2001). 

Although the Web is only a little over a decade old, it has been the subject 
of much communication research. Johnson (1997) gathered detailed information 
about how public relations practitioners use the Web, particularly as a way to 
reach specific audiences, and Thomsen (1995) examined online tools for issues 
management. Others have concentrated on Web use within organizations 
(Esrock and Leichty 1998, Grupp and Margaritis 2000). The Web’s use in health 
communication has been the subject of several researchers including Harris 
(1995), Chamberlain (1996), and Cassell, Jackson and Cheuvront (1998) and 
McMillan (1999). The Web as an advertising medium has also been examined, 
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with researchers discovering that Web advertisers need to do more to attract 
readers than advertisers in a traditional print medium (Sundar, Narayan, 

Obregon, and Uppal 1998). 

The Web and Journalism 

More relevant to this article is the use of the Web in journalism. Cochran 
(1997) points out that journalists are making the Web part of their daily routine 
and in so doing, are reshaping the profession. Garrison’s most recent study 
(2000) examined journalists’ use of the World Wide Web for newsgathering and 
discovered a significant growth in the use of the Web between 1996 and 1997. 

He discovered that journalists had few problems with the technology involved in 
online reporting, but that they did sometimes have trouble verifying facts and 
establishing source credibility on the Web. 

Source credibility is a subject of much concern to journalists, who rely on 
experts, ranging from scientists to government officials, for nearly everything they 
write. Sundar and Nass (2001) suggest that with new online technology, 
manifestations of new technology such as a Webpage may now be considered “a 
source” by some users, creating confusion. As Weise (1997) points out, reporters 
who use the Web as a research tool may encounter rumors and lies presented 
as facts and truth. Journalists have an ethical obligation to ensure that what they 
report is accurate (Ketterer 1998). Yet, just about anyone with a computer can 
create a Webpage and post credible sounding information online. So, even as 
journalists enthusiastically embrace the Web as a research tool 
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(Middleberg/Ross 2000), many also complain about having to sift through 
useless information to find relevant and credible information (Houston 1999). 

Still, most researchers agree that today’s journalist must learn how to use 
these new online tools (Splichal 1993, Wendland 1996, Graves 2000). 

Davenport, Fico and Weinstock (1996) go so far as to predict that these new 
tools will require a different kind of reporter, one with a new mix of skills that rely 
less on observation and interviews and more on electronic information. The Web 
presents a challenge to newspapers, which according to Singer (2001) must 
reassess their roles as they move online. This new world of communication 
technology provides many challenges for mass communication researchers, who 
have a lot to learn about how journalists use the Internet (Stempel and Stewart 
2000) Ultimately, the Web presents challenges to journalism educators, who 
must teach their students how to use these new tools and, importantly, how to 
evaluate online sources (Ketterer 1998). For all these reasons, the Internet 
provides many important opportunities for communication research. 

Diffusion and Innovation 

This article is limited to how the World Wide Web and e-mail are used by 
one specific group of journalists: science writers. As a theoretical framework for 
the study, we turn to the diffusion theory which describes how innovations 
spread throughout society. According to Rogers (1995), a quality of 
“innovativeness” is related to a person’s willingness to try new products. 
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Therefore, the diffusion theory may be applied to the Internet, potentially yielding 
important information about early users. 

Researchers have used diffusion theory to look at computers in general 
(Dutton, Rogers, and Jun, 1987); at gender differences in adoption behavior 
(Gegen and Straub 1997); and at news media consumption and technology 
adoption (Reagan 1989 and 1991). Having a favorable attitude about innovation 
and change and having some experience with computers can make a difference 
in adoption (Minsky and Marin 1999). The ease of learning and being able to 
show the benefits of using new systems may also lead to successful adoption of 
technology (Adams and Nelson 1992, Hunter and Allen 1991). 

This article does not attempt to provide a complete discussion of diffusion 
theory which is discussed elsewhere. However, it is important to remember that 
in the diffusion process, Rogers identifies five categories of adapters. These are: 
Innovators — eager to try new ideas; Early Adapters — high degree of opinion and 
leadership; Early Majority— interact frequently with peers, but seldom hold 
leadership roles; Late Majority— skeptical and often adapt out of economic 
necessity; and Laggards — traditionals for whom the point of reference is the past. 

In a study linking diffusion theory to Internet use, Howard, Rainie and 
Jones (2001) found that an Internet users’ willingness to be innovative, as 
defined by Rogers, was more important than demographics in predicting people’s 
feelings about and use of the Net. These researchers identified four categories of 
Internet users: Netizens— innovative and aggressive users, who have 
incorporated the Internet into their work and home lives; Utilitarians — use Internet 
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as a tool and log on from home everyday, but less intent in use; 

Experimenters — use Internet to retrieve information; and Newcomers — are still 
learning their way around the Internet. 

Trumbo et al. (2001) recently used the diffusion framework to analyze the 
spread of Internet use among science writers. In their two-part study, these 
researchers found that the diffusion-based concept of favorableness predicted an 
enthusiasm for the Web among the journalists surveyed. 

Study Design and Research Questions 

This research project extends the work by Trumbo et al (2001) which 
determined that the Web and e-mail use by members of the National Association 
of Science Writers (NASW) is firmly established. These researchers also 
speculated that because of the technologically advanced nature of the science 
beat, science journalists may be ahead of typical journalists when it comes to 
using the Internet. 

We wanted to investigate the processes and meanings involved in Web 
and e-mail use more than was possible through the quantitatively-oriented 
surveys of the earlier study, so we elected to complete a series of in-depth 
interviews with a subset of the NASW survey participants. To guide our interview 
project, we set three goals: The first was to gather rich descriptions from these 
science journalists so we might identify and detail thematic ways e-mail and the 
Web are changing science journalism. The second was to develop a diagram to 
help explain the most noteworthy changes related to the use of e-mail and the 
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Web in the work of the science writers we contacted. The third was to consider 
how all this information might enlighten our understanding of diffusion theory. 

Drawing on those goals, our literature review and earlier findings, we 
posed the following research questions about e-mail: 

Research QuGStion 1 : How are science journalists using e-mail in their work? 
Research Question 2: How has e-mail changed the work process for science 
journalists? 

Research Question 3: How do science journalists feel about e-mail s influence on 
their field of work generally and on their own work specifically? 

We also posed the following questions about the Web: 

Research Question 4: How are science journalists using the Web in their work? 
Research Question 5: How has the Web changed work for science journalists? 
Research Question 7: How do science journalists feel about the Web's influence 
on their field of work generally and on their own work specifically? 

Research Question 8: Do science journalists express concern about the quality 
of Web-based information? 

Finally, we posed the following questions about these new technologies: 
Research Question 9: What consistent patterns between themes do the 
journalists express related to the use of e-mail and the Web? 

Research Question 10: Do these interviews inform our understanding of diffusion 
of information via e-mail and the Web in any way(s)? 
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Method 

To answer these questions, we conducted a series of open-ended phone 
interviews using a semi-structured “interview guide approach similar to that 
discussed by Patton (1990). That is, topics and issues were specified in advance, 
but each interviewer was free to determine the sequence and wording of 
questions during the interview. 

A total of thirty-six survey respondents had previously indicated that they 
would be willing to be interviewed. So, we contacted each potential interviewee 
by e-mail to determine whether he/she was still interested in participating in a 
phone interview and to establish a specific time for the phone call. We 
interviewed twenty one individuals from that pool of respondents (See below). 

The science writers we contacted worked for a variety of science 
information outlets including newspapers, magazines, television, radio and the 
web. Moreover, they represented a cross-section of the kinds of careers related 
to science journalism. Eleven identified themselves as freelancers; two identified 
themselves as editors; the rest identified themselves as writers or reporters. 

While a few of the writers covered medicine or health exclusively, most covered a 
broad range of scientific topics. All of those we interviewed had covered science 
for at least five years, with about half working in this specialty area for ten years 
or more. 

Each phone interview lasted 20-30 minutes and was tape recorded after 
receiving verbal permission from the respondent. All completed interviews were 
transcribed, save one which was inaudible. We conducted an additional interview 
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to replace that one and bring our sample up to twenty. (A listing of the interview 
questions can be found in Appendix A.) 

Following Boyantis (1998), we decided to use each interview as a unit of 
analysis and to look at the response to each question as the unit of coding. We 
wanted to inductively identify themes or recurring ideas to use for a later content 
analysis across all interviews. Thus, we used a data-driven approach to coding 
which followed five steps: a) reducing the raw information, b) identifying themes 
within subsamples, c) comparing themes across subsamples, d) creating a code, 
and e) determining the reliability of the code. 

A theme was defined operationally as specific key words or implied ideas 
in order to identify “a pattern found in the information that- at a minimum 
describes and organizes the possible observations and - at maximum interprets 
aspects of the phenomenum being studied” (p.4.) Potential themes were 
identified using the written transcriptions by two trained coders working 
independently. One interviewer found 15 themes present in the interviews while 
the other interviewer found only 12. Since the same 12 themes had been 
identified by both coders, the decision was made to use them to establish a 
preliminary codebook. 

Because we wanted to ensure high quality codes, the code developer 
specified five things for each theme: 1) a label or name, 2) a definition of what 
the theme concerns (i.e. the characteristics or issues constituting the theme) 3) a 
description of how to know when the theme occurs (i.e. indicators to “flag” the 



Web and E-Mail 



Page 14 



theme) 4) exclusions or special conditions, and 5) examples, positive and 
negative, to eliminate confusion when coding. (See Boyatzis 1998, pg. 53). 

Once the codebook was developed, the codes were applied to a subset of 
six interviews by two different coders. Inter-coder reliability was calculated using 
this formula for co-efficient of reliability: 

C.R. = 2 M 

Ni + N 2 where C.R. = coefficient of reliability, M= Number of 
Coding Decisions agreed upon and N= Total Number of Coding Decisions Made 
by Each Coder ( Poindexter and McCombs, 2000). 

Our initial coefficients of reliability (or what Boyantis, 1998, calls 
percentage agreement on presence) were as follows: 

Facilitates communication (100 percent agreement); E-Mail Interviews, (83 
percent agreement); Spans geographical boundaries and time zones, (100 
percent agreement); Research tool (100 percent agreement) ; Skepticism, (83 
percent agreement); Changes personal contact, (66 percent agreement) ; 

Speeds information, (83 percent agreement); Increases productivity, (83 percent 
agreement); Reduces paper, (83 percent agreement) ; Enthusiasm for Web and 
Email, (83 percent agreement); Work Hours expand, (100 percent agreement); 
Good judgment, (83 percent agreement). 

To raise the reliability for the Changes personal contact theme, we 
reviewed all coding decisions and modified the codebook description to avoid 
future discrepancies. The revised description was applied to six additional 
interviews independently by both coders resulting in 100 percent agreement. We 
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incorporated all the reliable descriptions into the final codebook to use for our 
analysis. 

Detailed notes were kept by the primary researcher about what key words 
or ideas accompanied the expression of each theme when the analysis was 
being conducted. These notes were later used to identify patterns in themes 
across interviews or to locate differences between the ways interviewees talked 
about a particular theme. 

Notes were also kept about potential relationships between themes for 
later exploration using all the interviews. Morse (1994) calls this process 
“synthesizing” to describe the development of a composite or typical pattern of 
behavior, while still identifying variations in the data. Both primary researchers 
completed this portion of the analysis process. Together they developed and 
confirmed elements which would eventually become the diagrams shown in the 
results section. Finally, we asked questions and looked for answers to try to link 
our data to diffusion theory. 

Results 

The science writers we spoke with recognized the potential inherent in e- 
mail and the Web to transform the practices of sharing scientific information as 
well as in changing their daily work practices. They spoke both of changes which 
had already occurred as well as anticipated changes as the new technologies 
become refined and as they find ways to use them more effectively. Twelve 
different themes concerning the use of e-mail and the Web were uncovered in 
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our interviews. These themes are marked in italics throughout the results section 
of this paper and are explained further in Appendix B 1 All the writers we 
interviewed agreed that e-mail, in particular, has changed the way journalists 
work by facilitating communication with sources, with other journalists, and with 
the audiences or readers they seek to inform. Repeatedly our respondents used 
words like “efficiency” and “easier” to describe their experiences to incorporate e- 
mail in their daily work. 

For instance, using e-mail means that journalists can contact sources 

readily. One writer stated simply, “E-mail is a tool of convenience.” (Interview 4). 

This convenience is particularly important in contacting the busy scientists and 

medical professionals that serve as primary sources for rapidly changing 

scientific information. One of the science writers said, 

It’s simply easier to contact people and to ask them specific questions... it 
makes it convenient when people are busy... and reporters and scientists 
are. It makes it convenient in a way (the) telephone never was... It makes 
me a lot more efficient in terms of aiming what I’m doing, in putting my 
efforts in the right place, not wasting time. (Interview 2). 

Another remarked, 

It (e-mail) has become kind of indispensable as a system of keeping in 
touch with people. You can keep in touch with more people. You can 
communicate better. (Interview 3). 

Similarly another respondent pointed out that e-mail was the “main mode of 
communication with my clients.” (Interview 14). 

Several interviewees pointed out that previously reluctant sources respond 
more readily using e-mail. Thus, they could get sources via e-mail that they 
wouldn’t get otherwise. 
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A lot of people who won’t pick up their phone will respond to e-mail 
because they’re on their computers a lot, or they just don’t like talking on 
the phone. A lot of times what I’ll do is I’ll send an e-mail to researchers 
saying, ‘Saw your paper, I’m interested in writing about it. Is there a time 
we can set up to talk?’ ... It leaves it up to them and their discretion when 
they can respond. (Interview 12). 

E-mail serves as a source of information in other ways as well. 

Most of our interviewees mentioned using e-mail information that comes to them 

through listservs or other means to gather important scientific information. 

I tend to use e-mail, not to receive press releases, but to receive what I 
call filtered information. That is, particular sources that sift through 
research information and prepare digests, and I think many, most of the 
ideas we get now for articles come from these sort of e-mail digests that 
we’ve subscribed to. (Interview 10). 

Others do more enthusiastically receive press releases, especially from 



respected sources they have learned to trust. 

I’m on listservs and automatic press release alerts... I get his little digest 
of leads three or four times a week, and I get them from Johns Hopkins 
University... the best in the country... I mean, (these sources) are 
amazing at getting coverage of their stuff, simply because they have such 
a great e-mail alert system. (Interview 8). 

Respondents also commented consistently that e-mail is helpful in 
clarifying information or doing follow-up questioning. 

It (e-mail) facilitates review of the more technical articles also because 
now I can write it, send it to my researchers to look through, do a fast 
check if you will, and they can have it back to me in a couple of days. The 
mail would have taken longer than that. (Interview 5). 

Similarly, one science editor remarked, 

You can kick back pieces of text with comments, and then comments on 
the comments and so forth, so easy to forward, cut and paste, show it to 
everyone, send copies around, have it checked a lot of ways. (Interview 
10 ). 
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E-mail also helps contact new or difficult to reach sources in distant 
locations helping to span boundaries that existed when using previous means of 
connecting. 



At the moment, I’m sitting in a cabin in the Sierra foothills. And this 
morning already, I’ve communicated with a doctor in Chicago for the 
Arthritis Foundation, with an ALS specialist in London... With an editor at 
Planet RX in San Franscisco... with my website technician who’s in 
Canada... with a former reporter and her Neimann Fellowship at 
Harvard... And that’s just this morning. (Interview 1) 

Several mentioned not only the ease in contacting distant sources, but pointed 

out that email helps in interpreting when languages are different. 



I think it also smoothes out the language difficulty. Sometimes it’s just 
easier to read English or read French or whatever the language may be, 
rather than to have to decipher it on the fly. (Interview 5). 

Time is also a previous barrier that is now alleviated through e-mail 

communication. For example, another science writer said that with email, 



You’re not limited by the time available. It used to be that you could only 
communicate with people, you know, basically during working hours... But 
you can send an e-mail in the middle of the night and get your answer in 
the morning. It has expanded the time available to communicate. 
(Interview 3). 

The science writers we spoke with differed in whether or not they chose to 
do completely e-mail interviews. Some seemed to prefer this means for their 
interviews: 

In about, say, 24 (to) 48 hours, I had managed to talk to people in Israel, 
Japan, Switzerland, England, all around the world. And it was just 
remarkable to me that I was able to reach these (busy) people to get the 
information I needed, and to be able to do it so rapidly, and not to be 
chasing after them by telephone, which would have been my practice 
before. It was a real timesaver for me. (Interview 9). 
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Other respondents still rely on traditional means of personal contact with 
sources: 



I still need to have a voice unless I’m very close to a source. I still need 
personal contact from time to time. There may be times when you’re 
tempted to cut a corner because of time pressure- and you need to be 
very careful how you do that but, it simply is a timesaver and you need to 
use good judgment in deciding when an e-mail interview is as good as a 
voice interview... Voice is still the ultimate. (Interview 6). 



Overall, our respondents seemed to agree that e-mail is facilitating 
communication and most regarded the way it is changing their work positively, 
though some problems with e-mail communication in widely distributing 
inaccurate information were noted. Overall the respondents we talked to seemed 
to agree with the idea expressed by one. The thing that is really changing the 
practice of journalism is e-mail... E-mail has changed the nature of 
communication. (Interview 2). 

However, few would argue that the Web has also caused pronounced 

changes in reporting scientific information, though most of our sources showed 

more skepticism about using information from the Web. 

The trouble with the Web is that you have to consider the source. Yeah, if 
you’re going to the Washington Post or the New York Times, you’re going 
to get a good level of trust. But there’s a lot of garbage out there. A lot of 
garbage, and a lot of it is very hard to see whether or not it’s commercial... 
Even the American Cancer Society has an axe to grind, has an agenda, 
has a bias. It may be a perfectly good bias, but it’s there. They’ve got their 
own little mindset. Anybody can put up a Website about a disease and 
sometimes these are very very helpful, but sometimes they’re not... 
There’s a lot of rumor... there’s a lot of plain garbage. (Interview 7). 
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I don’t like chatlines; I don’t do that stuff. It would be like using as sources 
from the people in the corner McDonalds. There’s no way I’m going to be 
able to trust anything like that. (Interview 8). 



Still others said that they were not more skeptical of web information than for 

information from other, more traditional, journalistic sources. 

I’ll treat it (a news release or a statement released by the government over 
the Web) the same way I treat paper coming through the mail that was 
issued by a government agency, a university, a company... an 
environmental group or some other interest group. It goes through the 
same filter. There is obviously a lot of junk out there... I don’t use risky 
stuff at all. (Interview 6). 

The bottom line for our interviewees is that journalists and others using the Web 
(such as consumers of health information) must exert good judgment about 
evaluating the credibility of sources and determining the motive and bias that a 
Website creator has regarding the topic they’ve presented. 

Even though the science writers expressed skepticism about Web-based 
information, every single respondent spoke of using the web as a research tool , 
one they used to seek a wide variety of information. For instance, science writers 
frequently look to the web for background information, for keeping in touch with 
colleagues, for finding potential sources, as well as for identifying more 
specialized sources. 

I think that it’s made it a lot easier for me as a journalist to find certain 
types of information, to track people down, to get information from 
databases, to get in touch with scientists, to find scientists who might be 
working on obscure studies or studies that haven’t been published yet, 
urn, to access libraries that aren’t where I am. (Interview 13). 

Basically, I use the web as a way of keeping up with associates in the 
work and as a way of doing my own fact checking. If I need someone’s full 
title or phone number I can usually find it somewhere on the web... Those 
are the main uses. (Interview 14). 
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Some science writers have learned to use the Web to get access to new kinds of 
Information and thus, for exploring new story ideas. 

I use the Web mostly for getting story ideas that I wouldn’t be able to get 
unless I were on the phone, all the time, all over the country. Being in (a 
large but remote city), trying to cover national stories, it is sometimes 
difficult to really get plugged into what’s happening at MIT or Stanford or 
some centers where some really cutting-edge science is going on. I use 
the Web a lot to look at other universities to see (what is going on.) 
(Interview 12). 

So the Web is increasing story ideas and access to stories from new locales for 
some journalists 

Other writers have come to use the Web to find published research 
articles. 



I do a lot of medical writing. I was just overjoyed when the National 
Institute for Health made Medline freely available to people. It used to be 
something you had to subscribe to... Well, now I can at least do the 
Medline searching at home, pull it all up, print out what I want or cite the 
articles, read the abstracts, figure out which ones I really need (and go get 
them)... But with this next level that’s coming it’s going to be that much 
easier, cause I am going to be able to get into real full-text articles, 
research articles that I want to read, and they’re going to have it set up so 
that if you’re reading one, and it has a footnote that you’re interested in, 
you can click on the footnote and it’ll take you to that next article. 
(Interview 8). 

Science writers also find the Web a useful source for information about cutting 

edge research or breaking news. Here’s a detailed example: 

I was just finishing up a section of my book having to do with testing for 
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Cervical cancer. And a new test for human papilloma virus was just 
approved by the FDA, and so there was a barrage of information on the 
Web, and some of it was from the company that manufactures this test. 
Well, we’re used to that sort of thing, but I also had the advantage of 
seeing comments by various physicians on this test, medical journal 
articles citing it and showing an evaluation of it in different circumstances, 
and I had because of the news release (online), the name of the scientist 
who actually was the medical director at the company that manufactures 
it, and with that information I called him and interviewed him, and got quite 
a lot of information from him very fast, that I was then able to verify with 
other people, and so altogether, I think it really improved the depth and the 
accuracy of my report. (Inteview 9) 

The latest Web-based technology can be used for transferring information 

other than pure text and these capabilies are also being used by some but not all 

of the science writers we talked to. One editor reported, 

We’re an illustrated magazine and we spend a lot of time looking at visual 
material on the Web , for photos and illustration, and we acquire most of 
the raw material for illustration digitally now, sort of suck it off the Web. 

Not that we publish that, but you get, you know, you find out what pictures 
people have of different things, and then you contact them. But almost 
everybody’s got some kind of sample of what they have on the Web now. 

( Interview 10). 

Another writer pointed out, 

I have a few sources I routinely check. And then I end up getting on the 
phone, calling to see if they have diagrams or photos to go with it. Some 
of the better sites will have those on-line. So you can make contact with 
your expert, go to the site, download the photo, and have a complete 
package to send to the editor. And I’m seeing that more and more- as the 
editors want their writers to provide the photos as well. I think that s 
because they’re generally available on the internet. Not necessarily in the 
right format. But they are available. (Interview 5). 

Science writers clearly use the Web to gather information as they go about their 

work in a variety of ways and for a variety of purposes, often they noted, 

removing tedious aspects they experienced before this new technology was 

available to them. 
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An important function for both e-mail and the Web in the area of science 
communication is to span boundaries across time and space for science writers. 
For many, this means new kinds of story ideas or new ways of more readily 
working with distant sources. 

I can do a quick Web search, a lot of times I can find somebody who’s 
doing up-to-date work on subjects as diverse as hearing in crickets to... 
oh, freeze tolerance in woolly bear caterpillars. So I can use the Web, and 
I can talk about local insects, and introduce people to notions that they 
wouldn’t ever be introduced to if I just relied on local resources. So, I do 
that every week. (Interview 15). 



Together e-mail and the Web are changing the ways journalists work. All 

but two of our interviewees pointed out that e-mail and the Web speeds 

information in their worklife. In fact, this theme stood out most in both individual 

interviews as well as across all interviews, as being a prime reason for the 

consistent expressions of enthusiasm about these new technologies. 

I find a lot of times that people will respond to e-mail quickly, where a 
phone call might take a couple of days to return. But if they’re in the office 
they usually respond, and I can get an interview set up pretty quick. As far 
as using the Web for work, let’s see... well I do all the time. (Interview 15) 

Or consider this: 

One of the amazing emergent properties of the Web is that when you use 
certain key words and permutations and actually using language that I 
would only know as a specialist... You can zero in on a large proportion of 
members of a relative, increably specialized community, pretty quickly. 
(Interview 4). 



Some of the respondents mentioned ways the Web and e-mail speeds 
information in their work with less enthusiasm, stating that the new technologies 
were making their work more competitive, more demanding or increasing work 
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hours. Interestingly, some of the same respondents listed positive and negative 
effects from quickly speeding information. 

There are a lot of magazines, particularly the cutting edge magazines, 
things like Popular Science, for example, if the information is more than a 
day or two old, it doesn’t go in. Even though they re a print magazine , 
you have to be fast now. (Interview 5). 



Or this one: 

It (the Web) also puts more stress on journalists. It used to be when you 
were doing print journalist you maybe had a couple of editions to update. 
Now on the internet, you will be updating constantly. It also, I think, tends 
to encourage revision, which can be a good thing, but also you can revise 
too much. (Interview 1) 

Later in the interview, this same repondent stated, 

It (the Web) tends to fuel my workaholic... I have two computers on at the 
moment. My laptop that I brought with me and also the computer that my 
host has here. So, because of time, for example, I’ve checked the sales 
ranking on my book on Amazon this morning... I wouldn’t be able to do 
that ordinarily. So it just keeps me much more in contact with my work. 
(Interview 1). 



Because both positive and negative work results were linked to the 
speeds information quality of e-mail and the Web and because this particular 
theme was mentioned so often and with such emphasis by the respondents, we 
looked across all the interviews to see how different ideas were linked to speeds 
information. The resulting links between themes in our interview data are shown 
in Diagram 1. On the positive side, as the Web and e-mail speeds information, 
journalists are able to complete somewhat tedious tasks more easily-such as fact 
checking and playing phone tag with sources. Thus, in these ways the speeding 
of information can increase productivity. On the negative side, though, journalists 
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must respond to a quicker news cycle, quicker deadlines, more competitiveness 
in their work so it’s possible for their work hours to expand and for them as well 
as to create other job-related stresses related to time management. 

Conclusions 

E-mail and the Web are having a tremendous impact on the practices of 
science journalism and on the lives of science writers according to our study. 
Importantly, our sources told us that although these technologies speed 
information in ways that benefit their work and the dissemination of information, 
not all the effects are positive. This discovery about how speeding information 
works in different ways is, we believe, the greatest contribution of our research 
project.. 

More research is needed to verify our projections about the processes 
underlying speeding information with other science communicators and with 
other groups. Developing such a detailed base of information could supplement 
and expand the existing literature about the diffusion of innovations in important 
new ways- perhaps even foreshadowing some coming trends as e-mail and Web 
use continue to expand. 

Our interview work also supports the content by Trumbo et al. (2001) that 
trust is linked to enthusiasm, particularly when it comes to the Web. Our 
respondents appeared cautious, but generally enthusiastic about many of the 
changes brought about by e-mail and the Web. Enthusiasm was less likely when 
respondents heard about or experienced the rapid spread of misinformation or 
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rumor. Thus, they spoke about the need for using the new tools with caution and 
urged future journalismstudents to learn about and practice using the new tools 
and developing good judgment. Additional research is needed in this area so that 
the highest quality of accurate information is reported to the public.. 

We also found some evidence, albeit limited, in our interviews for 
Netizens, Utilitarians and Experiments using the categories developed by 
Howard, Raime and Jones. That is, our Internet users tended to show 
enthusiasm and loyalty to using the Web and e-mail in new ways. They have all 
moved beyond the Newcomer stage of diffusion. Further exploration of those 
categories could yield additional details about how diffusion processes work in 
spreading scientific information via e-mail and the Web. Moreover, research 
could begin to tell us about the processes underlying the diffusion of scientific 
breakthroughs and other important scientific information amongst the general 
public. Such research is vitally important in the times ahead. 

In this project, we found that our interviews answered, to some extent, all 
the research questions posed. E-mail and the Web are changing the nature of 
science communication in significant and potentially far-reaching ways. We fully 
expect that these new technologies and the ways journalists use will continue to 
dramatically change what we learn and how we learn about science in the future. 
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1 We chose quotes to include in the article that reflected ideas expressed 
similarly in several interviews. In other words, care was taken when writing NOT 
to use anomalies or exceptions in our writeup. Where a quoted example was 
less frequently expressed or where it represented an unusual example in our 
sample, the text introducing the theme notes this. 
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Diagram 1 : Speeds Information Relates to Increased Productivity 



The Positives: 



1) Faster responses to questions and quicker fact checking leads to 
quicker turn around time when writing a story. 

2) Time freed from tedious tasks (fact checking or looking for details in 
print) can be spent developing new stories. 

3) Information coming more quickly from distant sources means 
possibilities are increased for international stories or for developing new 
angles for local science stories. 

4) Getting information and visuals quickly can help meet and beat 
deadlines. 

5) Breaking science news can be accessed readily via the Web and 
maybe e-mal. 
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Diagram 2: Speeds Information Relates to Work Stress 



The Negatives: 



1) More competition on stories means the writer needs to stay ahead to 
get the scoop. 

2) Less time to reflect on the meaning of stories is available to draw 
carefully conceived interpretations. 

3) Too many choices to make about possible stories can be 
overwhelming. 

4) Increased likelihood of incomplete incomplete, false of misleading 
stories or story ideas (that may be widely distributed about believed by 
consumers). 

5) More hours on the job may be needed to keep up with breaking 
science news posted via the web or e-mail. 
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Book Reviewers’ Recognition of Environmental Ethics 
In Aldo Leopold’s A Sand County Almanac 



Abstract 

Aldo Leopold, who wrote his seminal work, A Sand County Almanac in 1949, is 
now credited with formulating and articulating some of the basic ethical and 
philosophical tenets that lead to the development of biology conservation, land 
ethics, biocentrism, deep ecology, and biodiversity. Analysis of the initial 
treatment and reception of the book by reviewers shows that only one reviewer, 
Hal Borland, recognized and emphasized the important ethical questions and 
concerns that Leopold raised regarding man’s relationship to nature. 
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Introduction 

A Sand County Almanac by Aldo Leopold, published in 1949, has become 
recognized as one of the earliest and principal works of the modern 
environmental movement. 1 Leopold is credited with formulating and articulating 
some of the basic ethical and philosophical tenets that lead to the development 
of biology conservation, land ethics, biocentrism, deep ecology, and biodiversity. 

Leopold died a week after A Sand County Almanac was accepted for 
publication, and although other works have been collected and published 
posthumously, it remains his seminal work. Although Leopold is now considered 
a prophet and the book is revered among environmentalists, A Sand County 
Almanac never achieved the initial public notoriety associated with Rachel 
Carson’s A Silent Spring 2 

Perhaps this is because Carson’s book dealt with what would become 
known as the first modern, science-caused environmental crisis: the debilitating 



’Aldo Leopold, A Sand County Almanac (Oxford University Press, 1949). 

2 Rachel Carson, A Silent Spring ( Boston: Houghton Mifflin Co., 1962). 
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effects of the chemical DDT on the life cycle of birds, and the public understood 
the direct cause-and-effect relationship and the resulting harm. But Leopold’s 
book had nothing catchy about it. It was presented as a “nature book," a journal 
of musings about nature by a man who had worked his whole life as a forester, 
ranger, and conservationist. 

It was not until the environment became a national issue is the late 1 960s 
and early 1970s that A Sand County Almanac began to receive recognition that 
had been previously reserved to a small core of literary naturalists and 
conservationists (before “environmentalists” were part of the scene). As public 
and political interest in the environment grew, including increasing numbers of 
members in activist and advocacy groups, the discipline of the environment also 
grew and expanded. And like any new and changing social, political, or academic 
movement, it started researching its history and roots. 

And while there are several familiar and traditional American names 
associated with “nature” and the “wilderness,” such as Thoreau, Audubon, Muir, 
Roosevelt, and Carson, it is Leopold who now receives credit for developing the 
foundation upon which much of the underpinnings of modem environmentalism 
rest. 

The purpose of this paper is to trace the recognition of the importance of A 
Sand County Almanac by examining the function of book reviews in the press. By 
analyzing the content of the book reviews, the prominence of the reviewers and 
the types of publications they appeared in, this study will endeavor to trace the 
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initial treatment and reception of the book by reviewers, and possibly the path of 

the book as it grew in stature and recognition. This recognition is correlated to 

the growth of several parallel and related movements: that of conservation into 

environmentalism, nature writing into environmental literature, the development 

of the field of environmental ethics, which includes such concepts as biocentrism, 

deep ecology and biodiversity. However, it is beyond the scope of this paper to 

examine the book’s influence on these and other related areas, such as the 

political, legal and educational changes that have resulted from the development 

of these new areas of study. 

Book reviews play an important role in the process of book publishing. The 
modem book review has evolved from the discipline of literary criticism, which 
originated in the eighteenth century as technology enabled the large-scale 
production of books. 3 

Because of space limitations in modern newspapers, the critical essay 
was shortened into a “review,” which served the purpose of introducing the book 
to the public and also giving an evaluation of the importance of the work. This 
form was fully developed during the 1930s and ‘40s, when works by authors such 
as Hemingway, Lewis, Steinbeck and Sandburg were widely discussed. 4 



3 Evelyn Oppenheimer, Oral Book Reviewing to Stimulate Reading: A Practical Guide in 
Technique for Lecture and Broadcast (Meutchen, N.J.: Scarecrow Press, 1980) ,1. 

4 Oppenheimer, 2. 
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Important factors of a review include the publication it appeared in and how 

prominently it was placed, if the reviewer was a well-known author or critic, and 

of course, the opinion expressed by the reviewer. 

The academic disciplines of literary criticism and literary history have 

developed many diverse concepts and theories in the last half of the twentieth 

century, such as poststructuralism and deconstruction, but these ideas are 

usually restricted to academia and are not addressed in most reviews that are 

targeted to the general reading public. 5 As one scholar says in discussing 

literary criticism: 

English and American critics often assume that literary theory is the 
servant to a servant: its purpose is to assist the critic, whose task is to 
serve literature by elucidating its masterpieces. The test of critical writing 
is its success in enhancing our appreciation of literary works, and the test 
of theoretical discussion is its success in providing instruments to help the 
critic provide better interpretations. 6 



5 David H. Hirsch, The Deconstruction of Literature: Criticism after Auschwitz (Hanover: 
Brown University Press, 1991), 5. Reader response and intentionalists debate: “Did 
meaning, if indeed there was such a thing at all, reside in the mind of the author, in the 
text, or in the perceiving mind?” 

Thomas Eagleton, Criticism and Ideology: A Study in Marxist Literary Theory (London: 
Verso, 1998, First edition, NLM 1976). 44. Eagleton established the following categories 
for a materialist criticism: General Mode of Production, Literary Mode of Production, 
General Ideology, Authorial Ideology, Aesthetic Ideology, and Text. 

For a discussion of literary criticism and history, see: Ralph Cohen, ed. New Directions 
in Literary History (Baltimore: Johns Hopkins University Press, 1974). 

Jonathan Culler, On Deconstruction: Theory and Criticism after Structuralism (Ithaca, 

N Y. : Cornell University Press, 1982) , 17. Culler identifies the following types of 
criticism: structuralism, reader-response, deconstruction, Marxist, pluralism, feminism, 
semiotics, psychoanalytic, hermeneutics, antithetical, etc. 

Jonathan Culler, On Deconstruction: Theory and Criticism after Structuralism (Ithaca, 
N.Y. : Cornell University Press, 1982) , 7. 
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The Writing Career of Aldo Leopold 

At the time of his death in 1949 at the age of 61 , Aldo Leopold was not 
known as a nature writer. He had written extensively over the course of his life, 
producing over one thousand essays, articles, reviews, handbooks, newsletters, 
reports and position papers. 7 These writings were the product of a lifetime spent 
working with the outdoors, as forester and ranger, and later as a professor of 
agricultural economics at the University of Wisconsin. 8 

These types of writings were aimed at his peers and fellow conservation 
workers and researchers. A brief example of some titles show that these works 
were hardly the type of writing that would be known outside of its field: Wild 
Game as a Farm Crop (1930), Game Methods: The American Way (1931 ), 
Report of a Game Survey of the North Central States (1931 ). 9 



7 Peter A. Fritzell, Aldo Leopold, In: Nature Writing, ed. John Elder (New York. Scribners, 
1996) 525-547. 

8 Curt Meine, Aldo Leopold, His Life and Work (Madison. University of Wisconsin Press, 
1988). 

9 Curt Meine and Richard L. Knight, eds, The Essential Aldo Leopold. Quotations and 
Commentaries, (Madison, University of Wisconsin Press, 1999). 
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Indeed, if it had not been for the writing of A Sand County Almanac, 
Leopold would still have an important place in the history of conservation, as he 
was extremely well known and recognized within the field of biology conservation 
and has been called the “father of the profession of wildlife management in 
America.” 10 Leopold wrote a textbook, Game Management, which was published 
in 1933 and was still in use in 1967 in many universities that taught wildlife 
biology and management. 11 

Leopold was educated at Yale and received his Master of Forestry degree 
in 1 909. He was to spend the next 35 years working and teaching in the 
developing field of game and wildlife and natural resource management, which 
all fell under the umbrella of “conservation.” It was during the mid 1940s, when 
he was working as a member of the Wisconsin Conservation Commission and 
trying to develop a campaign to convince the citizens of Wisconsin that the deer 
population needed to be reduced, that he started trying to develop his ideas for a 
new conservation ethic. 12 



10 Susan L. Flader, Thinking Like a Mountain: Aldo Leopold and the Evolution of an 
Ecological Attitude Toward Deer, Wolves, and Forests (Columbia, University of Missouri 
Press, 1974). 

"Raymond F. Dasmann, “A Sand County Almanac. With Other Essays on Conservation 
from Round River. A Review” Quarterly Review of Biology, 42(3) (September 1967) , 
417. 

12 Flader, Thinking Like a Mountain 
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Drawing upon and revising ideas that he had espoused in two earlier 
essays: Conservation Ethic and Biotic View of the Land, and adding his views 
about stewardship and responsibility, Leopold produced what is considered his 
seminal essay, The Land Ethic, which was published in A Sand County 
Almanac™ The earlier essay, Biotic View of the Land, has also become 
recognized as the first articulation of the concepts that developed into the field of 
ecology, and later, into what is now becoming recognized as one of, if not the 
most important tenet of environmentalism, that of biodiversity. 14 

Leopold was unique in that not only did he help redefine the “practical” 
side of early conservation by developing the field offish and wildlife and forest 
management, but he developed philosophically along the way. He went from the 
traditional view that man is in charge of natural resources to use as seen fit, to 
the development of an “ecological conscience.” He wrote that “we are only fellow- 
voyagers with other creatures in the odyssey of evolution” and that an ecological 
conscience requires that “’Homo sapiens (change) from conqueror of the land- 
community to plain member and citizen of it. It implies respect for his fellow 
members, and also respect for the community as such.’” 15 

13 Aldo Leopold, A Sand County Almanac 
14 Susan L. Flader, Thinking Like a Mountain 

15 Bill Deval, George Sessions, Deep Ecology: Living as if Nature Mattered (Layton, Utah: 
Gibbs Smith, Publisher 1985), 85. 



O 

ERIC 



74 



8 



Book Reviewers’ Recognition of Environmental Ethics 
In Aldo Leopold’s A Sand County Almanac 

This philosophy was later refined and expressed: “A thing is right when it 

tends to preserve the integrity, stability and beauty of the biotic community. It is 

wrong when it tends otherwise.” This is perhaps one of his most famous 

quotations from A Land Ethic essay. Leopold learned extensively from his 

experience in game management, which showed him that a species could not be 

treated separately from its habitat and that if humans were in control of the 

habitat, this meant that destruction of the game’s habitat also threatened human 

habitat. As he said: 

Just what and whom do we love? Certainly not the soil, which we are 
sending helter-skelter downriver. Certainly not the waters, which we 
assume have no function except to turn turbines, float barges, and carry 
off sewage. Certainly not the plants, of which we exterminate whole 
communities without batting an eye. Certainly not the animals, of which we 
have already extirpated many of the largest and most beautiful species. 16 



By 1987, one hundred years after Leopold’s birth, this philosophy had 

been embraced by a wide audience, as A Sand County Almanac has sold over a 

million copies through five editions and forty printings. 17 As one scholar noted: 

In fact, few works of American literature of any kind have had the practical 
and programmatic impact of Sand County. It has become the essential 
scripture of the so-called environmental movement, and of 
so-called environmental education. It has been primarily responsible for 
the development of the professional subfield in philosophy, “environmental 
ethics. ... It has been adopted as a text in countless university and college 
courses, and parts of it have been anthologized in still other textbooks and 
readers. 18 



16 Philip Shabecoff, A Fierce Green Fire: The American Environmental Movement (New 
York, Hill and Wang, 1993). 

17 Peter A. Fritzell, Aldo Leopold. In: John Elder, ed., Nature Writing, (New York: 
Scribners, 1996), 525-547. 

18 Fritzell, Aldo Leopold, 526. 
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Book Reviews Upon Publication 

There is little doubt that A Sand County Almanac is one of the most 
important environmental books ever written and that it has had tremendous 
impact on the field. The purpose of this paper is to review the degree of 
significance the role of the press had, specifically through initial book reviews, in 
recognizing the importance of this work and its potential for the development of 
modern environmental philosophy. A chronological analysis of book reviews will 
examine (1) the role that initial book reviews played in the immediate years 
following the book’s publication, (2) if later book reviews recognized the book’s 
growing influence in the 1960s and 1970s with initial growth of the environmental 
movement, and (3) if reviews recognized the book’s potential importance in the 
development of the later concepts of environmental ethics, biodiversity, and deep 
ecology in the 1990s. 

A Sand County Almanac is organized into three parts: Part I, titled “A 
Sand County Almanac,” is a compilation of chronological essays describing a 
year on Leopold’s Wisconsin farm; Part 2, “Sketches Here and There,” contains 

f 

essays on nature based on his work and travel to a variety of sites including 
Illinois, Iowa, Arizona, New Mexico, Oregon, Utah, Chihuahua and Sonora, 
Mexica, and Manitoba, Canada. Part 3, “The Upshot,” contains the following four 
essays: Conservation Esthetic , Wildlife in American Culture, Wilderness, and The 
Land Ethic. 
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In an October 1, 1949 one-paragraph review in Kirkus Reviews the essays 

are called “slight and charming enough” but the reviewer notes that they “would 

have a very limited appeal to those who enjoy random bits of nature.” 19 The 

reviewer also reports that Leopold “pulls no punches” with his criticism on the 

“degeneration of sports” or his opinion “that most conservation is local alleviation” 

or that “land health is better than land doctoring.” 20 But ironically, the reviewer 

concludes that the “flavor of his writing” along with the sketches ultimately “do not 

give one a sense of actually challenging the reader.” 21 

The exact opposite response is given by Alan Devoe in a review in the 

October 28, 1949 issue of The Commonweal. 22 Devoe noted that Leopold was 

“an exceptionally sensitive and subtle appreciator and communicator of earth- 

values.” 23 The term “earth-values” may have coined by Devoe, and it certainly 

reflects the values that have become synonymous with environmentalism. Devoe 

describes the prose as “at once delicate and strong” and “it abounds in terse 

epigrammatic observations.” 24 He then cites several of these epigrams, starting 

with one from the essay The Land Ethic that has become one of the touchstones 

of environmental philosophy - “A thing is right when it tends to preserve the 

integrity, stability and beauty of the biotic community. It is wrong when it tends 

otherwise.” 25 



™Virgnia Kirkus’ Bookshop Service 17, no. 567, (October 1,1949). 
20 lbid. 



21 



Ibid. 



22 Alan Devoe, review of A Sand County Almanac by Aldo Leopold. Commonweal 51 no. 
77, (October 28, 1949). 

23/k;w 



25 



Ibid. 
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This simple citation contains some of the base concepts that would be 
developed over the next 50 years - the science of ecology and that all natural 
things are a community, are connected, that would lead to development of the 
field of biodiversity; that man’s presence always changes nature, leading to the 
development of the wilderness ethic and deep ecology; and it contains the 
ingredients - integrity, stability and beauty - that are part of every environmental 
ethical theory. 

A review by J. W. H. in the November 27, 1949 issue of the San Francisco 
Chronicle Christmas Book Section calls the book “something quite different” from 
nature books that are usually about “little birds, wild flowers and flowery prose.” 26 
The reviewer notes that the book is “obviously a testament of the beliefs of a 
lifetime rather than a simple book about birds, wood cutting and flowers.” 27 
The most important part of the book is the Part 3, “The Upshot,” according to the 
reviewer, where Leopold writes “his eloquent plea for a sense of ethics as well as 
esthetics. This last is aptly stated in the phrase ‘ecological conscience.”’ 27 

Leopold’s idea of wilderness is discussed, as the reviewer claims that “in 
this matter of wildlife and wilderness, the middle road is not a compromise but 



“Review of A Sand County Almanac by Aldo Leopold, San Francisco Chronicle. 
(November 27, 1949) 28. 

27 lbid. 
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another road entirely. Either we must stop tampering with what little wilderness is 

left, or turn it all into semi-domesticated parks with gravel walks, ashcans and 

public toilets.” 28 The reviewer concludes that many readers will enjoy the first two 

parts of the book, but skip the “knotty philosophical problem” of Part S. 29 And this 

will be their loss, as “these ideas were a man’s life, and because of them we can 

place this book on the shelf that holds the writings of Thoreau and John Muir.” 30 

So this reviewer, J.W.H., is the first to place Leopold on the same level as 

Thoreau and Muir and initially recognize the potential importance of the 

philosophical issues that Leopold raises. However, the tone of the review seems 

to portray A Sand County Almanac as the lone musings of one man, which it is, 

without recognizing that the questions raised should be taken more seriously 

than as just the “last testament” of a man who spent his life working and teaching 

about conservation. 

Joseph Wood Krutch, a very noted author and nature writer, wrote a 
review titled “Wild Geese - or Television” in the December 24, 1949 issue of The 
Nation, a leading periodical. 31 Krutch gives a brief introduction of Leopold’s 
career and notes that “the little essays which compose this volume were 
originally published in such obscure places the Journal of Forestry and 



2B lbid. 

29 lbid. 

30 Ibid. 

31 Joseph Wood Krutch, review of A Sand County Almanac, by Aldo Leopold. The Nation 
169, no 628 (December 24, 1949). 
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Wisconsin Agriculturalist and Farmer.” 32 He then notes that Leopold has “an 
original sensibility and a special humorous awareness of the paradoxes of 
conservation” and quotes the first three paragraphs of the Foreward, which end 
with the sentence: “We of the minority see a law of diminishing returns in 
progress; our opponents do not.” 33 

Krutch explains to according to Leopold, this means the exchange of one 
thing for another, with conservation attempting to minimize the damages. 

Leopold celebrates the “therapeutic value” of wilderness and solitude, bemoans 
that recreational activity has become self-defeating in a mechanized society, and 
that contemplation is the only activity that does not destroy the outdoors. 

Krutch’s last paragraph hints at some of the philosophical concerns 
addressed in the book. “No one could be less fanatical, more moderate, or more 
reasonable than Mr. Leopold,” yet it is obvious that Leopold “had an 
uncomfortable feeling that he could never see very far ahead, and the 
discouraging suspicion that he was doing no more than fight a rear-guard 
action.” 34 Thus Krutch tries to capture Leopold’s concerns that the conservation 
movement was doing too little, too late to stop the destruction of natural 
resources, yet Krutch fails to examine the very articulate and detailed concepts 
and theories that Leopold writes about in Part 3, especially in the essay The 
Land Ethic. 



22 Ibid. 
33 Ibid. 
“Ibid. 
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In a review published on Christmas Day in the 1949 Chicago Tribune 
Magazine of Books, the review’s headline states “Critic Wishes He’d Written This 
Volume.” 35 Reviewer Victor P. Hass states in the first paragraph that if he could 
have written any book published in 1949, A Sand County Almanac would be his 
choice. Hass wrote that the book “is one of the most beautiful, heart-warming and 
important nature book to appear in years,” and compares it to the contemporary 
work of The Twelve Seasons by Joseph Wood Krutch and Adventures with a 
Texas Naturalist by Roy Bedicheck. 36 

Not quite on the level of Thoreau and Muir, but these are nationally 
recognized nature writers. Hass noted that Leopold thought watching geese was 
more important than watching television and that he was proud to be part of a 
vanishing breed who felt that “’nothing could be more salutary at this stage then a 
little healthy contempt for a plethora of material blessing.’” 37 

Hass then describes the structure of the book and praises Leopold’s 
writing and prose style. In his final paragraph, Hass notes that it contains “a 
lifetime of powerful thinking about conservation” and that Leopold has “poured 
out the essence of a fine mind.” 38 In conclusion, Hass writes that the education of 
future conservationists will not be complete until they have studied the 
philosophical issues raised by Leopold. 



35 Victor P. Hass, review of A Sand County Almanac by Aldo Leopold. Chicago Tribune, 
(December 25, 1949) 3. 

“See Bibliography. 

27 Ibid. 
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One may suspect that Hass is a conservationist, as he claims to wish he 
had written the book and is on intimate terms with the works of Krutch and 
Bedicheck. He obviously admires a great deal the writing style and issues 
discussed by Leopold, which center around conservation. But the conclusion 
seems to be ambivalent, as it seems to state that even though this is a very good 
nature book, the philosophical and ethical issues it raises are best left to study by 
future conservationists, and that the public may have little interest in these 
issues, a sentiment reflected by the review by J.P.W. in the Chicago Tribune. 

In a February, 1950 review titled “The Land: With Realism and Poetry” in 
The Christian Science Monitor, Elizabeth Yates called Leopold’s essential 
purpose that of “persuading him [the reader] towards a realization of the delights 
abounding in the world of nature and convincing him of the need for wisdom and 
practicality in the preservation of that world.” 39 Yates notes that public awareness 
of “a growing water shortage” [in 1950] may influence more people to read the 
book. Yates describes the books layou, and calls the writing “at all times unself- 
conscious, unstudied and movingly beautiful.” 40 She particularly notes the essay, 
On A Monument to the Pigeon, with its discussion about extinction, and the 
essay, Thinking Like a Mountain, “will give not only the conservationist but the 
farmer and the sentimental lover of nature much to ponder deeply.” 40 



“Elizabeth Yates, review of A Sand County Almanac by Aldo Leopold. Christian Science 
Monitor, (February 6, 1950) 14. 

40 Ibid . 
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“Thinking Like a Mountain” has become a favorite slogan for 

environmentalists. 41 In the essay, Leopold describes how he and others shoot 

and kill a female wolf, because in those days, everybody thought killing wolves 

was a good idea. 

We reached the old wolf in time to watch a fierce green fire dying in her 
eyes. I realized then, and have known ever since, that there was 
something new to me in those eyes - something known only to her and to 
the mountain. I was young then, and full of trigger-itch; I thought that 
because fewer wolves meant more deer, that no wolves would mean 
hunter’s paradise. But after seeing the green fire die, I sensed that neither 
the wolf or the mountain agreed with such a view. 42 

Fittingly, the term “fierce green fire" has also become a favorite phrase of the 

environmental movement to describe its own motivations and consciousness. 43 

Yates described Leopold’s philosophy of conservation as that of “a 

practical man and a poet,” a partnership between humans and nature, “the 

extension of ethics and an ecological conscience from people to land.” 44 

The following is cited from the essay The Land Ethic: 

Conservation is getting nowhere because it is incompatible with our 
Abrahamic concept of land. We abuse land because we regard it as a 
commodity belonging to us. When we see land as a community to which 
we belong, we may begin to use it with love and respect. There is no other 
way for land to survive the impact of mechanized man, nor for us to reap 
from it the aesthetic harvest it is capable, under science, of contributing to 
culture. 45 



41 Flader, Thinking Like a Mountain 
42 Leopold, A Sand County Almanac 

^Philip Shabecoff, A Fierce Green Fire: The American Environmental Movement (New 
York: Hill and Wang, 1993). 

^Elizabeth Yates, review of A Sand County Almanac by Aldo Leopold. Christian Science 
Monitor, (February 6, 1950) 14. 

45 Ibid. 
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The review has highlighted some of what are the essential concepts of 
Leopold’s writings and philosophy, and tries to communicate these to the reader 
in a serious and timely manner, especially with her reference to current water 
shortages and how Leopold’s conservation ideas address these concerns. 

Another well known nature writer, Edwin Way Teale, wrote a review titled 
“Land Loving” in the March 5, 1950 issue of the New York Herald Tribune. 46 
Teale describes Leopold as “a thoughtful writer with a gift for beautiful and pliant 
prose,” the book as “quiet and enduring,” and says it “is a rare addition to the 
library of any one who appreciates wise and beautiful writing about nature.” 47 
These plaudits aside, Teale then writes a laundry list of short descriptions for 
many of the 37 essays contained in the first two parts of the book, indeed, these 
make up the majority of the content of the review. 

Only in the last two paragraphs does he briefly mention the essays The 
Land Ethic and Wildlife in American Culture and interestingly notes that it is 
Leopold who believes that we must start thinking about the land in a 
philosophical rather than economic sense. Teale’s voice or opinions on these 
subjects is noticeably absent, and he concludes with a quotation from the 
Foreward. Teale, a leading nature writer, says surprisingly little about the 
concepts and theories espoused by Leopold, and seems to treat the book as just 
another collection of essays about the beauty of nature. 

^Edwin Way Teale, review of A Sand County Almanac by Aldo Leopold. New York 
Herald Tribune Book Review (March 5, 1950) 6. 

47 lbid. 
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In a very brief review in the April, 1950 issue of the Canadian Forum, 

reviewer Ellen Rogers talks about how Leopold believes that economic 

evaluation should not be the bottom line for conservation, and she notes that if 

“he becomes a bit lyrical at times about ducks and such, it is an easy thing to 

forgive in a sincere nature lover.” 48 She does note that Leopold, while working in 

the U.S. Forest Service, “originated the idea of establishing permanent ‘primitive’ 

areas of wood and water.” 49 There are virtually no references to land ethics or 

philosophy. 

Hal Borland, another noted nature writer, wrote a review titled “The Land 
is Good” for the New York Times in July, 1950. 50 His lead paragraph bears 
repeating: 

“This book looks as harmless as a toy glass pistol filled with colored 
candy. It turns out to be a .45 automatic fully loaded.” 51 

Borland calls Leopold’s “poetic approach to the out-of-doors” the candy in the toy 

gun and calls his philosophy of conservation “the powder and the lead, the real 

thing.” 52 Borland writes that Part 1 is the best of outdoor prose writing. Part 2 has 

the same “singing quality” as Part 1, but is more than just nature writing as it 

^Ellen Rogers, review of A Sand County Almanac by Aldo Leopold. Canadian Forum 
(April, 1950). 

4B lbid. 

“Hal Borland, review of A Sand County Almanac by Aldo Leopold. New York Times 
(July 16, 1950) 10. 

s 'lbid. 

S2 lbid. 
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“questions piecemeal conservation policies that merely compromise with or slow 

down forces of destruction” and this prepares the reader for the heavier reading 

in Part S. 53 Borland notes that “it is heavy going, but chiefly because Leopold 

deals with big questions and opposes popular solutions." 54 The range of topics 

include biotic communities, ecological balance, wilderness cycles and economic 

health, humility in mankind, and effects of civilization. 

Borland concludes that this is “a trenchant book, full of beauty and vigor 
and bite, a fit testament from and monument to the man.” 55 While acknowledging 
that Leopold may not have all the answers to conservation concerns, he says 
Leopold’s chief purpose was to eloquently explain what was wrong with systems 
and philosophies that were currently in use. 

Borland is first reviewer that seems to realize the tremendous importance 
of Leopold’s book and he emphasized the fact in his somewhat melodramatic 
lead, basically saying that here is a loaded gun aimed our current conservation 
efforts, and we need to pay attention. 

The March, 1950 issue of The United States Quarterly Book List contains 
a review of the book, which it noted to “form a sort of capstone to the life work of 
a great American forester, ecologist and conservationist.” 56 The reviewer briefly 
outlines Leopold’s philosophy that everything in nature is part of community and 



53 Ibid. 

“Ibid. 

66 1 bid. 

56 United States Quarterly Booklists no. 7 (March 1950). 
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that disturbing any part of the community effects all other parts, and mankind is 
generally doing a lousy job of safeguarding its natural resources. The layout of 
the book and is contents is briefly given, and the essay Wilderness noted 
because of its idea of setting aside protected areas of primitive wilderness. While 
this review is fairly accurate and praiseworthy, it does not really impart the sense 
of concern and immediacy and importance that Borland manages to portray in 
his review. 



Discussion and Conclusion 

This is a comprehensive compilation of the major reviews written within a 
year of the publication of A Sand County Almanac. A brief synopsis of the major 
publications and reviewers show that Leopold’s work received a very good 
reception, with Kirkus Reviews being the lone exception. 

• The Commonweal - Alan Devoe 

• San Francisco Chronicle - J. P. W. 

• The Chicago Tribune - Victor P. Hass 

• The Nation - Joseph Wood Krutch 

• Christian Science Monitor- Elizabeth Yates 

• New York Herald Tribune - Edwin Way Teale 

• New York Times - Hal Borland 

Krutch, Teale and Borland were three of the biggest names in nature writing in 
the 1940s and ‘50s. Five of the nation’s largest newspapers ran reviews, two in 
their Christmas book review sections. Krutch and Teale both wrote good reviews, 
but did so in the genre of “nature books” and concentrated on the first two parts 
of the book, which fit well into that genre. But both fail to explore or extrapolate 
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the theories and philosophies expressed in Part 3, especially Teale, who seems 
to try to distance himself from them rather than discuss them. These must be 
considered the two major reviews because of the reviewers’ prominence and the 
length of the reviews (7-9 paragraphs) and the fact that the Herald Tribune ran 
one of Charles W. Schwartz’s illustrations from the book with its review. 

Hass claimed that he wished he wrote the book, but similar to J. P. W., 
both seemed to admire the beauty of Leopold’s writing and thinking without really 
extrapolating or exploring the deeper concepts and theories that Leopold was 
proposing and discussing. 

Yates’ review was almost the same length, and while not developing a 
detailed discussion about Part 3, does seem to have a sharper eye for the 
importance of issues raised in essays like Thinking Like A Mountain and in Part 3 
of the book. Similarly, Devoe, in a much shorter review, manages to catch some 
of the important concepts through the epigrams he chooses to cite. 

But is up to Borland to stand up and say “Hey look at this, this is 
something important.” He alone tries to make the reader understand that Leopold 
is raising important ethical and philosophical questions, and answers, to 
concerns and problems that involve a whole myriad of issues, such as hunting 
and fishing, forestry, outdoor recreation, wildlife and game management, man’s 
relationship to not just the farmland and animals but to the earth as whole, 
including wilderness, and how all of these subjects are part of our social and 
cultural constructions, including values and ethics. 
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It is interesting, and a comment on the role of book reviewing, that no 
reviews of A Sand County Almanac were published between 1950 and 1967 as 
researched in the Book Review Digest. It was during these years, especially in 
the ‘60s, that the book was becoming recognized, at first as something like a cult 
classic among the youth “back-to-nature” movement, then as a “must read” 
among environmentalists, until it reached it status as a classic reference among 
educators and philosophers dealing with a wide range of biological, ethical and 
ecological related disciplines. 

Leopold’s son, Luna, who helped with the final draft of A Sand County 

Almanac, collected more essays from his father’s journals and these were 

published in 1953 as a book titled Round River: From the Journals of Aldo 

Leopold. 57 The two books were combined in 1966 edition as A Sand County 

Almanac: With Essays on Conservation from Round River. 58 In the preface to this 

book, Luna and his sister, Carolyn Clugston Leopold, write that: 

this generation of Aldo Leopold’s grandchildren is rebelling on college 
campuses, demonstrating and working for social causes, and fighting on 
foreign soil. This same youth is maturing at that moment of time which is 
pivotal in the struggle to presen/e ‘things wild and free’ that Aldo Leopold 
understood so wisely and expressed so eloquently. . . What better way to 
fight the destruction of nature that to place in the hands of the young this 
powerful plea for a land ethic? 59 



57 Aldo and Luna Leopold, Round River. From the Journals of Aldo Leopold (Oxford 
University Press, 1953). 

“Aldo Leopold, A Sand County Almanac: With Essays on Conservation from Round 
River. 30 (Oxford University Press, 1966). 

59 Ibid. 
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Book Reviewers’ Recognition of Environmental Ethics 
In Aldo Leopold’s A Sand County Almanac 

In a review in the September 1967 issue of Quarterly Review of Biology, 

Raymond F. Dasmann noted that A Sand County Almanac “has been a major 

reference for all who are interested in the philosophy of conservation” since its 

publication in 1949. 60 And in true 1960’s style, Dasmann addresses the so-called 

generation gap: 

If ... you fail to understand why people become emotional about redwoods 
and whooping cranes ... read at least Part 4 in this new edition ...in which 
the now familiar terms ‘ecological conscience,’ ‘land ethic’ and 
‘conservation esthetic’ are first defined and explored, and in which the 
significance of wilderness is examined. This is the core of the book. 61 

So 17 years after its publication, A Sand County Almanac had reached the status 

of “hip.” As the environmental movement grew, and the field of ecology grew into 

the multi-faceted exploration of the environment and various areas of study and 

specialization developed, the wisdom and foresight of Aldo Leopold became 

even more celebrated, even canonized. 

As the fields and disciplines related to environmentalism grew and 

developed from the 1960s into the new millennium, Leopold has garnered even 

more recognition and respect as a man who was ahead of his time. 

Leopold wrote forty years ago that the land ethic is a product of social 
evolution developing through the interplay of emotion and intellect. It will 
never be complete, he affirmed, for “nothing so important as an ethic is 
ever ‘written.’ Only the most superficial student of history supposes that 
Moses ‘wrote’ the Decalogue; it evolved in the minds of a thinking 
community, and Moses wrote a tentative summary of it for a ‘seminar.’ 62 



“Richard F. Dasmann, review of A Sand Country Almanac: With Essays on 
Conservation from Round River, by Aldo Leopold. Quarterly Review of Biology 42, no. 3 
(September, 1967)417. 

6-1 Ibid. 

“Victor B. Scheffer, The Shaping of Environmentalism in America. (Seattle: University of 
Washington Press, 1991) 176. 
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Book Reviewers’ Recognition of Environmental Ethics 
In Aldo Leopold’s A Sand County Almanac 

Numerous books and articles have been written about the life of Leopold, 
the effects of A Sand Country Almanac on environmental philosophy, ethics and 
education, and more of his essays have been compiled and published. Many of 
these are centered around two dates - 1 987, the 1 00 th anniversary of his birth, 
and 1999, the 50 th anniversary of the publishing of A Sand Country Almanac. 63 
On August 11, 1988, the U.S. Congress passed a joint resolution to give special 
recognition to the birth and achievements of Aldo Leopold. 64 

Historian Donald Fleming described Leopold as the “Moses of the New 
Conservation impulse of the 1960s and ‘70s, who handed down the Tablets of 
the Law but did not live to enter the promised land.” 65 Leopold may not have lived 
to enter the promised land, but he laid the foundations for hope that mankind 
may still be able to save Eden. 



“See Bibliography for a selection of these works. 

“United States. Joint Resolution To Give Special Recognition to the Birth and 
Achievements of Aldo Leopold. GPO Call No. AE 2.110:100-389. Aug. 11, 1988 (S.J. 
Res. 40). 102 Stat. 963, Public Law 100-389 

“Donald Fleming, Roots of the New Conservation Movement. Perspectives in American 
History, 6 (1972) 18. In: Shabecoff, A Fierce Green Fire, 90. 
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Environmental Threats, Information Sources and Optimistic Bias: 
Environmental Risk in Appalachia 

A 1 999 newspaper article identified Appalachian counties in Ohio that had the 
"deadly distinction" of the highest death rates in the state. Health officials cited poverty, 
unhealthy lifestyles, and lack of health care as contributing factors, while state and federal 
data consistently show dangerously high levels of air, land and water pollution and 
toxicity. One official characterized residents' attitudes: "There is a sort of fatalism in 
Appalachian people. They say, Wre all going to die anyway. Something's going to get 
you, so why bother?"' 1 

This telephone survey study examined perceived environmental risk in Appalachian 
Ohio, exploring the relationship of perceived risk to “optimistic bias” or “unrealistic 
optimism,” 2 and to evaluations of sources of environmental information. 

Literature Review 

Risk : Slovic’s review of studies of risk perception showed that most Americans 
generally see themselves as more at risk today than in the past, and less at risk than they’ll 
be in the future. As individuals, they tolerate higher levels of risk from voluntary activities 
(choosing to smoke) than they tolerate from involuntary hazards (smokestack emissions 
from a local power plant); and the riskier a perceived hazard is, the more they endorse 
strict regulations to reduce it. 3 

This “tolerability” of a risk is sometimes an artifact that, in reality, is evidence of an 
“optimistic bias” or “unrealistic optimism.” Studies examining risk and optimistic bias 
have focused on AIDS/HIV, smoking, being involved in a motorcycle or auto accident, 
and adequacy of health care, to name a few. 4 
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Weinstein wrote that people "expect others to be victims of misfortune, not 
themselves. Such ideas imply not merely a hopeful outlook on life, but an error in 
judgment that can be labeled unrealistic optimism." Weinstein argued that unrealistic 
optimism is an attempt to avoid anxiety linked to a threat to well-being . 5 Chapin noted 
that people may psychologically distance themselves from a risk by making "downward 
comparisons" of themselves to “less fortunate” people (to whom are attributed elevated 
degrees of risk) to maintain self-esteem. Similarly, individuals also “overestimate” their 
own skills at avoiding risk (e.g., driving ability), and denigrate the skills of others at risk . 6 

Comparison to Others: Whatever the function — anxiety reduction, maintenance 
of self-esteem, etc. — one thing is clear: Central to one’s calculation of self-risk is a 
comparison to someone else. Studies often involve different levels of risk judgment (e.g., 
societal-level risk versus individual risk), or different levels of “psychological distance,” 
using referents of varying familiarity or similarity. Respondents may be asked to compare 
themselves to what is “average” (e.g., “What is the average person’s chance of being a 
crime victim?” and “What is your chance?”), or to assess the national prevalence of a 
problem and compare their own likelihood of it (e.g., “How much of a problem is 
AIDS/HIV for the United States? What do you think is your chance of contracting it?”). 
Other studies ask respondents to compare themselves to “most people” or a similar 
generalized other (e.g., “other drivers”). 

These differences in referent can be pivotal. Chapin’s study of urban minority 
youth, for example, used three referents: a best friend, other students in the same state, 
and other students across America. As psychological distance increased, so did subjects’ 
optimistic bias with regard to HTV/AIDS risk . 7 



The question of comparison points of reference is particularly germane to this 
study, which involves specific risk comparison to people “where you live” in Appalachia. 



Individual Differences : People’s perception of their risk may be viewed as a social 
and cultural construct; individual differences such as gender, age, and education could 
affect risk perception (e g., “That doesn’t happen to educated people,” or “I’ve learned to 
avoid that. . . .”).* 

However, optimistic bias studies that examined gender have produced mixed 
results. Some found no gender difference. 9 Others have found, for example, that adult 
men are more optimistic than adult women about cancer risk from smoking. 10 Other 
studies show unrealistic optimism about particular risks increases with age, presumably 
because lack of experience with a risk over time is equated with lack of risk of ever 
experiencing it. 1 1 Quadrel, Fischoff and Davis, for example, showed adults more 
optimistic than their children about a variety of risks, including environmental risk; parents 
and children both tended to view the parent as being less at risk: “In fact, both the parents 
and the children believed that the adults were more invulnerable than the teenagers 
were.” 12 

However, Salwen and Dupagne, studying the “Y2K” phenomenon, found age an 
important predictor, but “ Younger respondents believed that Y2K will cause more 
problems for other people than themselves” (emphasis added). 13 

Based on other studies’ findings that firsthand and even secondhand experiences of 
bad events can lead to greater sense of vulnerability, Rutter, Quine, and Albery used 
"experience" in a study of motorcyclists' perception of risk but found that optimism 
actually increased with experience of negative events. The authors speculated that the 
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finding might be attributable to the respondents' survival despite prior risky behavior, 
which indicated that they may view risk more positively (e.g., “taking chances,” or “living 
on the edge”) than others who most often behave in less risky fashion . 14 On the other 
hand, those who’ve experienced negative events may simply be weighing “quasi- 
statistical” probabilities, in the belief that “lightning never strikes twice in the same place.” 

The Nature of the Risk : Research also shows that the type of “risk event” affects 
one’s view of his or her risk, though that effect may itself be related to individual 
differences, as noted above. Slovic suggests that a deadly accident may produce little 
social disturbance if it occurs as part of a familiar and well understood system, such as a 
train wreck, while a small accident in an unfamiliar system, such as a nuclear reactor 
meltdown, may cause a great deal of social disturbance if it is perceived as a sign of things 
to come . 15 

Weinstein found that people who thought a problem was particularly serious were 
less likely to be optimistic about their own susceptibility, as were people with more 
experience with a problem, suggesting that event type has a powerful effect . 16 Harris 
suggested that unrealistic optimism, or biased risk assessment, varies from event to event 
because of perceived controllability, low perceived probability, the extent to which the 
event is associated with a stereotype of the typical victim, and the extent to which people 

• • *17 

believe that previous lack of exposure to it implies immunity. 

The Role of Media : Researchers have also examined exposure to risk messages, 
or beliefs about the quality of media coverage of a risk, as they might be related to 
optimistic bias. Tyler and Cook, for example, found that exposure in an experimental 
setting to mass media communications on crime did result in increased estimation of 
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societal risk but not judgments of personal risk. 18 In his study of at-risk urban minority 
youths, Chapin found that content-specific knowledge, media use, and attitudes toward 
the media were not significant predictors of optimistic bias. 19 In a study of views of health 
care, Culbertson and Stempel found that perceived favorability of media coverage did not 
play a significant role in assessment of one's own health care but did affect assessment of 
health care at the societal level. 20 Salwen and Dupagne found that overall amount of 
television viewing (but not television news viewing) was related to optimistic bias about 
Y2K. “Respondents who watched more television believed that Y2K problems are more 
likely to happen to other people than to themselves.” Newspaper coverage was 
negatively related, and evaluation of quality of coverage was unrelated. 21 
Background of Current Study 

Appalachia’s 200,000 square miles encompass parts of 13 states, including 29 
counties in Southeast Ohio. In the 1960s, Appalachia was called a "region apart, 
geographically and statistically," from the rest of the country because of its rugged terrain, 
low incomes, lack of urbanization, and deficits in education and living standards. 22 
Although conditions have improved, much of Central Appalachia, including Southeast 
Ohio, still suffers the “realities of deprivation” identified in 1 964 and remains “among the 
worst-off places in the nation." 23 

Ohio is the seventh most-populated state 24 Its electric power plants release more 
emissions to land, air, and water than any other state’s, 25 and it ranks fourth for total toxic 
industrial releases, 26 eleventh for number of hazardous waste sites, and twelfth for amount 
of coal produced. 27 Meanwhile, it ranks thirty— ninth in the country for spending on 
environmental regulation 28 and forty— fifth for state investment in public health. 29 
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This study focuses on six Appalachian Ohio counties in the Ohio River valley — 
Belmont, Gallia, Lawrence, Meigs, Monroe, and Washington. The counties possess a mix 
of environmental, health, and economic pressures. 30 Mining and manufacturing provide 
many jobs, including work in such "dirty" industries as chemical and petrochemical 
refining. Leading employers are WHX/Wheeling Pittsburgh Steel; Dow Chemical; Union 
Carbide; Intermet Ironton Iron; Ormet Corp.; BP Amoco Corp.; DuPont; Royal Dutch 
Shell/Shell Chemical; Elkem Metals; and Pioneer Pipe. 31 

Collectively, the counties account for 2.3% of Ohio’s population, 7% of its land 
area, 8% of its hazardous waste sites, 8% of its toxic chemical wastes, 16% of its toxic 
chemical releases, 23% of its air emissions, and 24% of its total power plant emissions. 32 

Further, the counties are poor. 33 In each, the poverty rate is higher than the state 
average, the per capita income is below the state and national averages, and the 
unemployment rates are higher than state and national rates. Four of the six are among 
Ohio counties with the highest rates for not having health insurance. Only one percent of 
the state’s physicians practice in the six-county region. 

Research Questions 

Based on the research reviewed briefly above, three research questions were posed 

for this initial inquiry into environmental risk among Appalachian residents. 

RQ1: What is the level of environmental risk perception among 
Appalachian residents? 

RQ2: Is there unrealistic optimism about environmental health 
threats when risk comparisons involve others in the same place? 

RQ3: How does media use and information source evaluation relate 
to environmental risk perception? 
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Method 



Trained student interviewers using computer-assisted-telephone-interviewing 

equipment phoned 2,626 randomly selected numbers purchased from a commercial firm 

and proportional to the six counties. Over 1,600 of the numbers were non-working, were 

answered by answering machines, or were not answered at all. Of the 946 calls that 

yielded a connection, 405 (45%) were completed (with 5 1 partial completions, the rate is 

48%). A conservative estimate of the sampling error associated with a probability sample 

of 405 is +/- 4.8% at the 95% confidence level. 

Interviews “with the next adult over 18 who will celebrate a birthday” were 

conducted in a single week (Sunday through Thursday) from 6:30 p.m. until 9:30, and 

lasted approximately 15 minutes each. Interviewees were asked a series of questions 

about environmental conditions in general, about a number of environmental problems 

specifically, and about the adequacy of information provided by govemment(s), businesses 

or companies, and local news media. Because of our focus on these Appalachian counties, 

questions about risk to self and other were framed within a decidedly local context 

(“where you live”). The general questions included: 

Generally speaking, do you think the condition of the environment where 
you live has gotten better, stayed about the same, or gotten worse? 

Generally speaking, how serious are environmental threats to the quality of 
life where you live? 

How serious do you think environmental threats are to the health of most 
people where you live? 

How about you personally? How serious do you think environmental 
threats are to you personally? 
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How worried are you personally that you will develop health problems 

related to environmental threats? 

Next, respondents were asked whether 14 separate environmental problems — 
ranging from nuclear waste to water quality — were a serious problem “in the area where 
you live.” Table 1 presents the 14 hazards or problems. Demographic and media use data 
were also collected, along with data on respondent evaluation of the performance of 
government, businesses and companies, and local news media, in delivering environment- 
related information. 

Results 

The final sample percentages from each county closely matched the proportional 
county distribution in the sampling frame: Belmont (25% obtained, 26% in listing), Gallia 
(11% obtained vs. 12%), Lawrence (21% vs. 21%), Meigs (9% vs. 12%), Monroe (3% 
vs. 6%) and Washington (3 1% vs. 23%). As often happens, the sample overrepresented 
females (just over 60% as compared to Census data of 51%) in five counties, though 
female sample representation was identical to Census figures for the largest county 
(Washington). The sample was overwhelmingly white: 97% of respondents were white, a 
figure higher than Ohio’s overall 86%, but consistent with the five counties’ Census racial 
distributions (all ranged from 95% to 99% white). 

Respondent ages ranged from 1 8 to 88 (mean-49). Forty percent were 
Democrats, 32% were Republican, and 28% were Independent or other party. Sixteen 
percent had not completed high school, while 51% were high school graduates, and 13% 
claimed college diplomas, a figure lower than Ohio’s 17% but consistent with the six- 
county Census average of 12.6%. Nearly two-thirds (63%) were mamed and 36% had 
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children under 18 living at home. Forty-four percent reported church attendance within 
the previous week; 61% claimed Protestant faith. Four of ten (41%) reported household 
income under $25,000 annually (including 14% under $10,000), 25% reported $25,000- 
$40,000, 19% reported $40,000-$60,000, and 15% reported more than $60,000. 

RQ1: What is the level of environmental risk perception among 

Appalachian residents? 

Table 1 provides data on respondent evaluations of general and specific 
environmental conditions where they live. One-fourth believed that environmental 
conditions had deteriorated during the past few years. Given the region’s environmental 
“history,” the 50% reporting that conditions had “stayed about the same” represents faint 
praise; in fact, only one in five reported that conditions had improved. Seven out of ten 
viewed environmental conditions as “somewhat” or “very” serious threats to the “quality 
of life” (71%) and the “health of most people” (73%) where they live. Yet only 64% 
viewed environmental conditions as threats to their own health, an indication of 
“optimistic bias” or “unrealistic optimism.” Just over half (51%) were worried that they 
would develop health problems related to those threats. 

RQ2: Is there unrealistic optimism about environmental health 

threats when risk comparisons involve others in the same place? 

While these proportional comparisons (73% to 64%) illustrate perceived self-other 
differences in risk from environmental conditions, it is also possible to test for differences 
in means between responses to the two survey questions (though the items’ 1-4 scoring is 
not in any strict sense an interval measure). A paired t-test between means for The health 
of most people” (mean=3.0) and “your health personally” (mean=2.88) yields a t value of 
3.28 (396 d.f.) that is statistically significant (p=.001). 34 
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In regard to one specific health risk not tied directly to the environment, when 
respondents were asked to assess the risk of heart disease for others where they live and 
for themselves, they again provided an even more generous estimate of others’ risk and an 
even more conservative one for themselves: 79% viewed others as somewhat or very 
likely to develop heart disease (mean=3.34), while only 62% (mean=2.81) saw themselves 
at similar risk (*=9.11, 345 d.f. , p< 001). As noted earlier, a number of functional 
explanations (anxiety reduction, self-esteem maintenance, etc.) have been advanced for 
such optimism, as have a number of mechanisms, such as overestimation of one’s risk- 
avoidance skills or healthful behaviors. Indeed, while a majority (61%) of our 
respondents said “people where you live” are “somewhat” or “very likely” to have an 
annual medical checkup (mean=2.76), 86% (mean=3.49) said they themselves would have 
an annual examination (t=- 12.59, 389, p< 001). 

RQ1, RQ2, and the Total Environmental Problems Score (TEPS) 

To elaborate RQ1 about perception of level of environmental risk, respondents 
were also asked to assess how serious specific environmental threats are “in the area 
where you live,” using a four-point scale (not serious at all, not very serious, somewhat 
serious or very serious). The problems, adapted from a 1995 statewide survey, included 
extinction or disappearance of native plants and animals, nuclear waste disposal, outdoor 
air pollution, and industrial dumping. Table 1 reports the percentages of respondents 
identifying problems as serious (combining “somewhat” and “very”) where they live. 
Problems are presented in descending order of “seriousness.” 

The primacy of the first three problems (declining water quality, industrial 
dumping, and working with dangerous materials) comes as no surprise to those familiar 
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with the area. As we noted above, these Ohio River valley counties are characterized by 
mining, chemical and petrochemical operations — all notoriously “dirty.” Acid mine runoff 
and spillage of industrial waste chemicals are familiar and recurring problems. 

There is redundancy among some of these problems, but for the purposes of 
constructing an overall environmental problems “index,” we retained all 14 items. Each 
was dichotomized and scored as a “0” if identified as “not very serious” or “not serious at 
all,” but scored as a “1” if identified as “somewhat” or “very serious.” The summed 
“Total Environmental Problems Score” (TEPS) thus ranged from 0-14, with a mean of 7.6 
problems and a median of 7 problems. 

Reliability analysis of the TEPS scale was satisfactory (alpha=. 81). As a crude 
test of its validity, TEPS was used as a dependent measure in a one-way ANOVA (also in 
Table 1), based on whether respondents felt environmental conditions had gotten better, 
worse, or stayed the same in recent years. The mean TEPS for respondents reporting that 
conditions had remained the same or gotten better was 7. 1 problems, but for those 
reporting declining conditions, the TEPS was significantly higher (8.9; / r =10.05 [2,395], 

p=001). 

Next, the distribution of the TEPS was examined and used to construct three levels 
of perceived risks. The low risk level included 122 respondents scoring 0-5 on the TEPS, 
the middle level included 122 respondents scoring around the 7.6 mean (6-8 serious 
problems), while the higher risk level included 165 respondents scoring from 9 to 14 on 
the TEPS. 

When RQ2’s unrealistic optimism about environmental health risk (“most people” 
and “your health personally”) was re-examined for these three TEPS levels, we found a 
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“specification” of this relationship. First, though, note that the means on both the 
measures (self and other) increased monotonically with each TEPS risk level (2.58, 2.97 
and 3.33 for “most people”; 2.48, 2.78 and 3.25 for “your health personally”). 

It is within TEPS levels, though, that the specification occurs. A pairwise t-test 
within the low risk group (between “most people” and “you personally”) yielded a wow- 
significant t (1 .28, 118 d.f., p=.20). In the middle risk group the test yielded a significant t 
(2.76, 115 d.f., p=.007), but in the high risk group, t was again wow-significant (1.79, 161 
d.f., p=.08). In other words, among those in this sample whose responses indicate that 
they are the least at risk (low TEPS), there was no significant unrealistic optimism. 
Meanwhile, the TEPS middle risk group did exhibit significant optimistic bias. However, 
among those arguably the most at risk — the high-level TEPS group — the perceptions of 
risk to self and to others are not significantly different. Those who perceived the most 
environmental threats where they live do not see themselves as significantly more at risk 
than others who live there. Recall Chapin’s finding (among at-risk urban youths) that 
optimistic bias increases with psychological distance; 36 our high-TEPS respondents were 
unable to distance themselves from others living there. Recall also Weinstein’s 
observation that people who thought a problem was particularly serious were less likely to 
be optimistic about their susceptibility, as were people with more experience with a 
problem. 

Table 2 examines the relationship of TEPS level to general statements about the 
environment’s condition and threats posed to quality of life, to “most people,” and to the 
respondent. The data are presented as simple percentages by TEPS level, with chi-square 
measures of association for each bivariate analysis. In addition, “raw” TEPS means are 
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provided for each row variable in the tables, with F-scores for one-way ANOVAs among 
rows. Admittedly, there is redundancy in the presentation (indeed, the entire discussion of 
unrealistic bias in Table 1 is elaborated by the data), but our goal was to illustrate 
relationships and to gain some sense of the validity of the TEPS. 

The data show that “raw” TEPS (with the F-score) and TEPS level (with the chi- 
square) are in each case significantly related to the general belief statements. Those who 
perceive more environmental problems where they live see the environment worsening in 
recent years; are more likely to see environmental threats to the quality of life and health 
of “most people” where they live; and are more likely to see their own health at greater 
risk. The TEPS mean scores indicate that the relationships are monotonic as well. 

RQ3: How does media use and information source evaluation relate 

to environmental risk perception? 

Table 3 explores media use data, usefulness of information sources about 
environmental issues, and assessment of environmental knowledge, salience, and efficacy. 

There is a monotonic, but not statistically significant, pattern in the respondents 
daily television use, with higher TEPS level respondents reporting 3.58 hours of television 
viewing per day. There is no relationship between TEPS and days per week of viewing a 
local or regional newscast, or minutes of daily newspaper reading. There also is no clear 
association of these media use variables and rating of local media as sources of 
environmental issue information. F was significant for newspaper reading and rating of 
local media performance, but the pattern is curvilinear. 

Indeed, when TEPS is controlled for three different sources of environmental 
information (government, businesses and companies, and local media), none of the values 
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of chi-square is significant. Government receives slightly higher ratings (52% “somewhat” 
or “very good”) among the low TEPS level respondents than among the middle (38%) and 
high risk (39%) respondents. They in turn give poorer ratings to businesses and 
companies as sources (63% of middle level and 68% of high level respondents rate 
businesses and companies “somewhat” or “very poor”). 

The between-level comparisons are suggestive, if not statistically significant. What 
is most pronounced in the rating of information sources is the favorable ratings of “local 
newspaper, radio and television” compared to government and businesses and companies. 
Overall, 72% of respondents rated local media “somewhat” or “very good,” compared to 
42% for government and only 37% for businesses and companies. The favorable local 
media ratings were fairly consistent across TEPS levels (71%, 75% and 71%, 
respectively). 

Table 3 also provides data on three measures of respondent perception of 
environmental knowledge level, salience, and efficacy, adapted from Einsiedel and 
Thome. 38 Respondents were asked to indicate how well each statement describes them: 

10 indicates a perfect description while 1 indicates the opposite. The resulting overall 
scores of 6.21 for knowledge, 3.9 for salience, and 3.21 for efficacy lack context, until 
TEPS level is controlled. Those perceiving more environmental threats where they live 
see themselves as more knowledgeable and as more concerned about the environment 
(“important to me”). Those at medium and high TEPS levels see themselves as less 
resigned to environmental problems (“not much we can do”). While the differences 
among means on the first two statements are monotonic, none of the three ANOVAs is 
significant at the .05 level. 
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Table 4 revisits the examination of performance by sources of environmental 
information, controlling for respondent view on environmental conditions (better, worse, 
same) and threats. Not surprisingly, there is a significant association between view of 
environmental change and rating of government as a source of environmental information: 
75.5% of those who believe the environment where they live has gotten worse rate 
government as “somewhat” or ‘Very” poor as a source, compared to 52% of those who 
feel conditions have stayed the same and 43% of those who feel conditions have 
improved. A similar association exists with rating of businesses and companies as sources: 
77% of those who believe conditions have worsened rate businesses and companies 
“somewhat” or “very” poor, while smaller majorities among the “gotten better” and 
“stayed the same” groups gave negative ratings. While ratings of local media lean toward 
the same pattern, no significant association exists. 

When seriousness of environmental threats to quality of life is controlled, the same 
pattern emerges — to a point. Those who see environmental threats to quality of life as 
more serious tend to provide significantly more negative ratings of government, businesses 
and companies, as before, but also to local media. However, when the focus turns to 
threats to “most people’s” health and “your own health,” seriousness of threat is 
significantly associated with negative source evaluations except for local news media. 
Discussion and Conclusions 

The goals of this study were modest: to examine risk perception in a distinct 
geographic region, a region for which there are many stereotypes and assumptions about 
its residents’ “fatalism” in accepting and living with environmental threats. The study used 
a cross-sectional survey of only five Appalachian Ohio River counties that consistently are 
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ranked at or near the top for Ohio in terms of environmental hazards, health care 
inadequacy, and death rates. Its measures of opinions and beliefs about risk need 
validation. The question of “fatalism,” of course, was not addressed. 

Despite these limitations, the study has answered several research questions about 
the perception of environmental health risk for Appalachian Ohioans among Appalachian 
Ohioans. At minimum, it has shown those perceptions are rich and “multi-dimensional” 
(e.g., the 14 environmental problems that made up the TEPS) and it has asked those at 
potential risk to assess risk “where you live,” and not to a generalized “average.” 

Few surveyed believe environmental conditions have improved in recent years and 
most view conditions as serious threats to quality of life and health of people where they 
live. Fewer viewed those conditions as threats to their own health, an indication of 
“optimistic bias” or “unrealistic optimism,” or the general tendency to overestimate 
likelihood of negative events befalling others relative to one’s own risk. The study found 
that unrealistic optimism about general environmental risk is related to one’s specific 
environment and how many specific risks are present: Optimistic bias varies depending on 
one’s TEPS. 

Those in the sample the least at risk (low TEPS) did not exhibit unrealistic 
optimism; those in this group may realize that risk is low for one and all. The TEPS 
middle-risk group did exhibit unrealistic optimism. But among the high-level TEPS 
group — those who are most at risk in terms of sheer number of identified hazards 
perceptions of risk to self and others are not significantly different. Might it be that the 
sheer number of perceived risks for the high TEPS group precludes erecting a defense 
against such a threat to well-being? Does our use of a referent ‘ other* whose 
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“psychological distance” is down the street rather than across the nation affect high TEPS 
responses? Rather than unjustified optimism, do high-risk respondents “realistically,” 
and perhaps with some comfort, report similar risk for others? After all, the high TEPS 
group reported greater salience of and knowledge about environmental issues; the group’s 
realistic assessment of the distribution of risk may be a function of knowledge. Does the 
middle-risk group, neither convinced like the low-risk group that it faces relatively few 
risks, nor resigned to the “fate” of the high-risk group, employ the optimistic bias 
mechanism in order to deal with its ambiguity and relative (to the others) uncertainty? 

Those who responded that there are more environmental problems where they live 
also see the environment worsening in recent years; are more likely to see environmental 
threats to the quality of life and health of “most people” where they live; and are more 
likely to see their own health at greater risk. 

Those who responded that there are fewer environmental problems where they live 
(low TEPS), are generally more favorable in their view of government as a source of 
environmental news than are those with more problems in their backyards. Not 
surprisingly, those with higher TEPS give poorer ratings to businesses and companies as 
sources of environmental news 

However, and somewhat surprising in an era of media-bashing, “local newspaper, 
radio and television” fared fairly well as environmental information sources, compared to 
government and businesses and companies and across TEPS levels. As could be expected, 
one’s view of whether environmental change has been positive or negative in recent years 
affects one’s rating of government as a source of environmental information. A similar 
association exists with rating of businesses and companies as sources, but not to ratings of 
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the media. Those who see environmental threats to quality of life tend to view negatively 
government, businesses and companies, but not local media. When the focus turns 
specifically to threats to “most people’s” health and “your own health,” more negative 
evaluations are directed to government and business, but not to local news media. 

Finally, perhaps one of the most intriguing findings is this relatively positive view 
of the local media’s role in providing information about environmental threats and issues. 
The distinct geographic location of the study sample might explain this finding: While 
government agencies are made up of the expert sources that most of us rely on to explain 
environmental dangers, and while government regulators are the enforcers we count on to 
protect us from such dangers, suspicion of government is often associated with rural and 
Appalachian culture. Further, negative views of “exploitative” businesses and companies 
are as old in Appalachia as company mining towns. 

Local news media, sometimes dismissed as lapdogs of those companies, businesses 
and (local) government, enjoy a position of trust as sources of environmental information, 
at least for the Appalachian Ohio River valley residents studied here. 
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Table 1 

Opinions on Local Environmental Quality 
In Five Appalachian Ohio Counties 
(N=407) 



Better Same Worse D/K 



Over the past few years, do you think the condition of the 


% 


% 


% % 




environment where you live has gotten better, stayed 




21 


50 


26 3 




about the same, or gotten worse? 


Not 


Not 


Some 






At All 


Verv 


what 


Verv D/K 


Generally speaking, how serious are environmental 


% 


% 


% 


% 


% 


threats to the quality of life where you live? 


4 


24 


42 


29 


1 


How serious do you think environmental threats 
are to the health of most people in the area where 
you live? 


6 


20 


40 


33 


2 


How about you personally? How serious do you think 
environmental threats are to your health personally? 


11 


23 


34 


30 


2 


How worried are you personally that you’ll develop 
health problems related to environmental threats? 


17 


31 


33 


18 


1 


How likely are people where you live to develop 
heart disease? 


2 


6 


39 


40 


13 


How likely are you to develop heart disease? 


18 


15 


35 


27 


4 


How likely are people where you live to have a 
yearly checkup? 


15 


20 


35 


27 


2 


How likely are you to have a yearly medical 
checkup? 


10 


4 


15 


71 


0 



Paired t-tests between means: 

“health of most people” (3.0)-“your health personally” (2.88): t=3.28, 396 d.f., 

p=.001 

others’ likelihood of heart disease (3.34)-“how likely are you” ( 2.81): t=9.11, 
345 d.f., p<.001 

others’ likelihood of annual medical checkup (2.76)-“how likely are you” (3.49): 

t=12.59, 389 d.f., p<.001 



O 

ERLC 



118 



(more) 



